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(57) ami 

mm) imu^wm^Mmmm^m.n.m. m 

fctrnz-mnmmi 0 4tm2sma2 04t:'j?% 
<ti>mtt:mwmt»2 2tzis^x. si earn 

04*5G e< Te, Bitf>37C*£**. ^2121112 
04#SbfcMl ({IU MltiV N Mn s Ga, Ge 
, Se. Ag, In, Sn, Te. Pb, B i RXfA u 

frt>mi,m?>'j>%< t t-o<7)7n^) 

[Sffil2] 02 
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imm] 

z-tm i tmmz-stsm 1 nmmmt . 

mmm l < uimm^mzx -> x&om t n^mb^mx-^mm^^it^m 
ztm2immz$ttm2cr>mm£'j>-%<tt>ffii. 

MlSSS 1 fS£fMl# { G e s Te, B i £>37Efil£3v*. 
mlE^2ie#i«^SbtMl (fflU MHiV, Mn, Ga, Ge, Se, Ag, In 
. Sn, Te. Pb, BiRVAufrt 3 M<,mi'J?%<ttj-'l<?>7iM) Z<ktsZti%f 

m i ieni*\ § £t s b zstsz t mmt-tzmm. i izim<r>mmmm. 

mi mmt\ § ^zs n s-^tr^ t £#at-rsif*js i &tzit2iz=m(?mmm 
m. 
immi 

m i iai*i*\ b i s- 1 . o^%ia±#tf^ t zm.ttmim i *>««i^ 

Ge a B i b Te 3 + a 

(fit. 0<a^60 1 1 . 5=Sb=S7) 

•c^$fii.^ja i izimcommmmft. 

(Ge— M2) a B i b Te 3+a 

(fflU M2t±SnaU r Pb*^5Stffll,^<tt-oc7)7C^T-S)0. 0<aS6 0, 
1. 5=Sbg7) 

Ge a (B i -Sb) Je 3ta 
(fit. 0<ag60, 1. 5gb^7) 
T-a? flSUI^Jl 2 k:iEj»<Offl«ia»lflc. 

(Ge-M2) a (B i -Sb) b Te 34a 

(fflU M2«Sn^Pb*^S{ffl^=5r<tt-OC07C«T'^0. 0<aS60, 
1. 5Sb^7) 

x-m ti&m #m 2 ttmotitm&sn&ik. 

t hz^<m®m*ffiz.tzin®§mi&Mzi5ux . 

Cir»liEai**tf*l<ol9Wit. 
zi^2im%£1?ts&2(?>fflmZ'J>--%<bi>ffit. 

i&a»lS»B#Ge. Te. Sbtf)37CsiS£#A. 

f!K82EflWA«Sb4:Ml ({§L. MHIV. Mn. Ga. Ge. Se. Ag. I n 
. Sn, Te. Pb. B i&tfAu*^Stfft&^&<£k-^7C§ft) ZHttZbift 
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Mimm\ m& 

Ge a Sb b Te 3 „ 

(fit. 0<a^60, 1. 5Sb^7) 

x-m turn 9 iziiMcofflmmmft. 

immu 

Mutuant* 

(Ge-M2) a Sb b Te 3 + a 

((it, M2ttSn2^PbjM>»ttl*^<fci-007^T* l J, 0<ag60, 
1. 5Sbg7) 

x-mnzmm 9 izmnmmmm. 

Sb.Ml,,,., (fflU 50^x^95 (if?%) ) 

X'mti&zt&mkbi-?>m$mfrt> i lm^i^^-mzmtnffimmmtk. 

Sb y Ml 100 . y ({IU 0<y^20 (Btr?%) ) 

Ge a (B i -Sb) b Te 3+a 
(fflU 0<ag60, 1. 5Sb^7) 

T'?l£il&liM 1 1 1 «)V»-«l*-SKiai^««E««ft. 
(Ge — M2 ) a (B i -Sb) b Te 3)1 

(fflU M2(iSn&l/Pb*^S^fi^S^<fct-OC^)7caT'^) , ), 0<aS60 < 
1. 5SbS7) 

•ca$*i*M*fl l 1 1 <ov^3&»-JSfc:ie«<r)flHHaiMi*. 
fc fczo<7)flHWi*||ifcfltt|||e«ailEftfc:«v^, 

z-rm i im®z$ts& i otpsat . 

%&mmi> i < uroiw^Rt: i x t mm t com^mmmmt^m 

it»2K«l«:*ti«2<0fl|fMI^=Sr< t tilt. 
friemilBII«S^|iil5m2l2IJ«^\ bUzGe. Te, B i *>35c*fc*&£ b £ 

»1 IBiMi4fct4«2ie««(%l"S:< kt>\,Yfttfr-~?#* B i £ 1 . OJJfffXJHJ:* 

m 1 iE«l*fct4IS2iE««^'5:< t fc^-fix*— o«\ ffljfcS 
Ge a B i b Te 3)1 

(fflU 0<aS60. 1. 5^bg7) 

x-mtiimm 1 6fcie«tf>ffif!ief§«#. 
[f««3ai93 

^ i ibsr* team 2 immoyy* <b^ i-rna*— ffljfoe 

(Ge — M2 ) a B i„Te 3+a 
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(fflu M2&sn&tfPba^mms^&<ii-o^7^-e*>'). o< a g6o, 

1. 5^bS7) 

vmiizmmi 6izim<m®imm#. 
mm®] 

MlftMJ§fi\ Ga 2 0 3 , Sn0 2 . ZrO,, Hf0 2 , Nb 2 0 5 . Ta 2 0 6l S i 0 2 
. CrjOj, A 1 2 0 3 , Ti0 2 , ZnO, Zr-N, Hf-N, N b — N s Ta-N, 
Si-N, Cr-N, Ge-N. Al-N, Ge-Si-N, Ge-Cr-N, YF 3 , 
LaF 3 , CeF 3 . GdF 3 , DyF 3 , ErF 3 , YbF 3 , CRX/Z n Sfr^Mtftl&'J? 

[H*3I21] 

mi^ffifgJl* J . ^=5r<ttmiAlt«mft*, SSlAlfd^ffiJi. mi ibis*, m 

2Rmvmmm. s^KAatupmfl. ^2KWsm^z.<r>m<<zmih^t^w.t-t 
im*mfrh2 i^-ttit—mzim^mmmmw. 

[f|«JS23] 

2 2^-mt^^ztm^mmmkw. 

m i immnmmt^ n myrx-bi z t mrnt ?&mm 1^23 ^•ftit^- 
mzimvmmmmft. 

■ftit^mztm<r>mmmmw. 

m±.t,z, >ytc< t h-r>cDffim$mtzmtmmftmm-mx'*>-ox , 
m^\t^^^2imm^mt hiMt 

BiraaS&lie£iM£fiS^&Ig#Ge, Te, B ic7)37CmSr^X^N--y^';>-^^- 

«IE«2iE»i*BglW£nje!6*SbkMl (fit. M1UV. Mn, Ga. Ge. S 
e. Ag, In, Sn. Pb, Te, B iSt/Aui^I(mi,^< fc fc— O0»c*) 

^ 1 ie«MI*«JK-rSXSTffiV%SX/N'>y 9 V yV9—f >y 4>KS b fc-£tf£ t 
[ff#Jf28] 

ss i imm^^mhiMX'^h-xn-y ? y v-vz t>i,zs n **tt£ t 

[«*JS29] 

£ 1 EttV Sr^JK-f B i £ 0 . 5 Jf ? %UlL#tf X^' yfyy??— ? y h 

[fjr*JS30] 
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Ge a Bi b Te 3(a 

(fflU 0<ag60, 1. 5£b£7) 

w, i %mm*fmthJMTm^hw>v ? y > v t«t vfrnw^m i ib 
ma*. m& 

(Ge-M2) a B i b Te 3ta 

(fflU M2tiSnat/Pb*>^S(ftT.|,^<i:l,-^7Cf!IT'S) , 3, 0<a^60, 
1. 5^bg7) 

-ens h.&®Hfc$) h ztimti-t mm 2 6 izmmmtmmnmkirm. 

Ge a (Bi-Sb) b Te 3 + fl 
(fit. 0<ag60, 1. 5Sbg7) 

•c^§^i»®Ht$>i, z t zmttim$m2 1 izim<Dffi$Bmmmw%Hj&. 

CfiM33] 

m 1 iB^s-^JS-r^xgT'fflv^xy^y ? y h £<fc yjsjstsiiTtm 1 ie 

(Ge-M2) , (Bi-Sb) b Te 3(a 

(fit. M2&SnRVPbfrhmim&P%<th~^(DjmZ'fr<0. 0<aS60, 
1. 5Sb^7) 

vmti&mmizbz, z t z %mt -t & mm 2 1 izimnm&immtk^mmijm. 

[ff*JB34] 

®%fcZMz?m2mmt:tiL®-fz>j:®tZ'k*.. 

mffi2tmm*f8MtZ>J:ntfSbtMl (fflU MHiV. Mn. Ga, Ge. S 
e. Ag, In. Sri. Pb, Te. B i Rl/Au frmim&'J?%< b t-OOTC*) 

* 1 SEttlfcJSJH'tiXS-Cfflv^^t^ ? y yyf—y-y Y izi OJSRSfufcS 1 IB 

£££ 
Ge a Sb b Te 3 + a 

(fit, 0<a^60, 1. 5Sb^7) 

■cmti&mizb&zb zm.b-thm.m3 a {zw&mmmmftnwk-m. 
immx] 

(Ge-M2) a Sb b Te 3+a 

(fit. M2ttSnfttfPbiK>»«l*^<fci-O0^"C*'), 0<ag60, 
1. 5Sb^7) 

immw) 

Sb.Mlu,., (fit. 50SxS95 (BFPX) ) 
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mtK mm 

Sb,Ml 100 . y ({BU 0<yS20 ) 

m 2 imm*tfmthJMX'm^& •■/ 9 u >y b c j; 9 sat s*uts& 2 1 e 

Ge a (B i -Sb) b Te 3 + a 
(fflU 0<ag60. 1. 5Sbg7) 

(Ge — M2 ) a (B i -Sb) b Te 3ta 

(fflU M2«SnatfPb4»feafef*iS^=a:<4: fc— WTmX'fo*). 0<ag60, 
1. 5Sbg7) 

immn 

b i>zr>mmitmtfzmmmmmmmmx'b^x . 

fiEBiiai*Ji^«M-rsxgs^H«ie^2iEii«^B!c)i-ri»ig^ kttoe. t 
e. b i<v3^z$tsx^v?v>y?-y-vhm^z>zb*mibt?>mmmi& 

m^izb mmb^hm-m* 1 iztmmrntmmw^mmum. 

[»#JB43] 

mtK mm 

Ge a B i b Te 3ta 

(fit, 0<a±S60. 1. 5gb^7) 

X'mtihmizbizb*tmb't&$tum4 1 tiEaofliffiiE»«*o«ji*ffi. 

(Ge— M2) a B i b Te 3+a 

(fit. M2tiSna^Pb*^S{fixS^<fct)-O<07C3R-C*0. 0<aS60, 
1. 5Sb^7) 

\mmmmm 

[0001] 
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[0002] 

KLTflHRHB***. flMB**l!*-fft«^{4, HHfrJ: 9tt>T7- (ffi*rC7- 

ire** wniM) . 

[0003] 

^-mxx^ximmntemmmmm mr) tit&m (m&m tomx- 

HtSK (threshold current) tflEftJMWWttftffltSfflSWkL. m§v 

zkizxix, immmm®m-mttixm&tji<7)#ikmizmtzti>x'%&tzib. 
*%®i*im:ftmmMftt ixm^&zktfx'%&. tutu tiuMttatrtmemsi 
mmitwt* m<7)W5 i tftzmz£'>x®mzmiiinimx'b&frt>, znxiwmm 
im^zkiz£^xw$®i-ssm%ftmmmmt>ti& mta. ^mmwk2# 
m . 

[0004] 

ffl^^^wffi^ief*«f*:o-«t ltwu m%t>m&,itit:4 . 7 G B/D V 

D-RAM#W4>*14. 4. 7GB/DVD-RAMO$)£lJ, H 1 OaflNHEftlKtt 

BW3, KIK14, RAI«flWOT5. KAJMHSWM6. 3K"»JR« EM 7 . 
BHfcfi!;c.*:7Jftt)£T**>S. 
[0005] 

•St, IEI*B#Ci§St=5:l.ieM14*^9fttcSlv^l, ^S-»8il 0^£i^^2^tf-& 
&W ; $:fl£a ^ ^>l>. tE*J:»)ttflJb"0*S, (ZnS) 80 (S i 0 2 ) 20 (mo I %) U 

, awaowa«f*"r* | 5, ffi»M5WTSr«ttt>ft<. flH0Ri&tfB?att<>&#*Mi 

fifcWWWffl-?**. =Srfc, ASM«#«2fcRA«(IIMft«6<9!gt;gte, vh'J 
[0006] 

mm 4 £tt . GeTe-Sb 2 Te 3 7'f y±tt»Ij£3tolMgfl3tfBtf> G e O-S £ 

S nX-mm UcGe-Sn-Sb-Te *istixa&M\fim*m»h Z klz£<0. mm 

mmmz.ffl&<ofi.%t>-? . s*ifcEtt&#tt (e»u:«**, jawRffats^-c 

[0007] 
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«fWB6 fciE&«4 fc«>irc£t;«Mmtl!M:?*att**?t . ZV>!m&®k& 
. AStfflHSISftJS 2 St/RAStfUISmft/l 6 ( Z n S ) , „ (SiO 2 ) 20 (mo 1%) 

tf, »ft*lRl«R) . 
[0008] 

Ja±«J:e*atBfc:J:0. Wtfc»*8ttttttfc*vMI«tt£artU 4. 7GB/D 
VD-RAM fciWWW* KM-> fc . 
[0009] 

feU-ifS-fflt^Os U-1ft-A36«A«r*flW)a6«<Off**»<tTll!P» (NA) 

iW3R3#ga) . 
2^ 

[*Hfitt&tt2] rrt;l/7r^*»fl«^a5j *-A*L 1 9 82* s $8* 

vmitzm] xmm ^mm^i %mwiE. 1 9 7 1*, mm 

I4&$¥f$ffl4] N. Yamada et al., Japanese Journal of Applied Physics, Vol. 37(1998), pp. 2104-2110 
imJMl] %ffi¥l 0-2 7 5 36 0#&?fi 
[»IR&tt2] #!§2 0 0 0-3 6 1 3 0#&« 
[tftfcfclB] «UH20 0 2-144 7 3 6^&« 

M#f^U:?fc-$-4f!lliS] 

[0010] 

1MIII!M»**^*flrt-4fc*>fc. x*?hg£/h$<LTIW*fT3fc*>fctt, * 

4fc*>. *3 fciSSv- ? £ fctt, Btl«|im{: LTKMHt^flfiT 

£4. 
[0011] 

frffl!l*^2o^fg@Srie^S*1-45K^Wffi^IE»«* (OT, 

flMBlkv^d) SaaLfcU— ft*-A£Jflvvt s U— fh*-A«AltfflJ*^av^fflfBS 
(OT. ^2<7>Wfg«fcV%d ) *>E»?i£*fHfctf>. mi^ff?filT'(il£^l^lliS$r 
ffiftt S < LT 9ii*frffiK> 6&Stf& 4 . L#*L, EftBfttff < &4 1 . f 

[0012] 
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[0013] 

vw&mnmtfuza^x . Ge o-ggsr snx-mmuzm^^m^iztx. ie&jio 

TLX -5 „ i.iz. S n<Dj;#ii;t£ He»L/^I^Cffia%* «&IMfcLT Li d tz 
[0014] 

fft^&g^- hX'coim&ftfez~^cDffi&§mmwvm$.i- hz tmrntzt. 

[0015] 

mmi?&t\&^&mi>- hx^smmmmiLL, K^mmmi^mx.^ 
mzttz m^mmmfo. mz 2 mmimmzm? h ztimtth. 

[0016] 

"cimttibWMtt&z-tm 1 1 <r>mmi . ft^w^&t l< uraitt 

j: 0 1 t ?mfune t ai8rc*rifi«3r*»fl:fc ■*-» 2 mm ztttm 2 <o 

flWWfc*J«fir< »lR»i**Ge N Te, B i tf>3jE*££*, H2iaiiia* 

SbtMl ({BU MltiV, Mn, Ga, Ge, Se, Ag, In, Sn, Te, Pb 
, B i R.XSAufrt,mftl&'J?%< k t-OiOTOg) l&*trifc*«ffik-t*. d^it 

fiv^Mv- h x'<nmm&mm&Lt:fflmi®#mt>ti& . 

[0017] 

e, Bi, Sb^47C9l$r^t?. SbjWK^£tt*fo±3-l*;4fc*>, ffiOfiiSU— hT 

wimm&zftti-h z t s . 

[0018] 

Hi Eli** 5 , $£>fcSn£-#X/t"k<kV\ ,I<0*£tt % JBlGIMWGe, T 

[0019] 

4fc, SlliB$ifl#s Bi£i. OS^liltS/tT'tJ:^, CKOitti"), Sv^K 

aw h x-cdwz t «v u- h t&s&m&tnjLth z t vx-z 1 . 

[0020] 

4^09flmeiHiMrctt. mnmmtiK aute&Ge.Bi.Tea,. uiu o< a 

=560, 1. 5^b<7) X'm2tl&i><DX'hJ:\,\ £OME»j»fcfcJ:;htf, «^S£ 
[0021] 

*»W0fll*iE^fm4, SH 1 iEgJBP, *flj£it (Ge-M2) a Bi b Te 3ta ({§ 
U M2ttSnRtn»b;fr&mfllS^£<fci-o^7C*) t«§tll>t,^ft) 
iOffi$fiief§Mtt£J:;M2\ Ge-B i -Te 37cSffl^^Ge J^L-tSn, Pb*>* 

eflfl:ffi*iai±**, Siv^Mw— hX'<r>9zwnmf&tfo±.t& zttfxzi. #t 

, M 2 ^ 1 EliJItf>ffii££*t LT 1 5 %iyTTft IZk t V\ M 2 
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[0022] 

*m<r)mimmxn, siiiajs/i#, m&Ge a (b i -sb) b Te 3ta -e* 

3*l4t>05TfcJ:H. ^W^IEiMfrKlfUf, Ge -B i -Te 37Ci&fflj£<OB i Sr 

aw Lfc s b 36%fl^jettfe alls*, ffinesu - hx'mm&ft&ifat-t & z t a* 

[0023] 

*!6B^c^Pgieil«*T'(i, « 1 ism**, IMiS (Ge-M2) a (Bi-Sb) b T 
e 3 , a m£fU>i><9Ti>J:V\ itf5flHBK«K«cfc:J:<iHr, Ge -B i -Te 3tc£& 
i&7)Ge£ffi&UcS n, Pba6«»JMkl8*m±$* N ioB i MMLfeSbtfRttS 

#it* wat* i t s . mz, m 2 #g i sammmtztt ix 1 5 xhtc* & 

[0024] 

milSHa*^^Ge a B i b Te 3ta> ( G e -M 2 ) a B i b Te 3ll> Ge a 
(Bi-Sb) „Te 3 + a , fttf(Ge-M2). (Bi-Sb) b Te 3tJ t^^Wf4 
Srffllr^SifcfciO, ^Ueti«*^B B B ffl^i:#(7)mi<7)tP8«^Sjg^T c (%) km 
1 iE*Mtf?Mffffla t * <?>m 1 Otif SOT <7)3§il*T a ( % ) k <0H£ 5 < 

[0025] 

jJEB«*aaw-sfc«>, wmnmmtsmmt, 'j>%<ti>-mmwaz 
Hattiffim&mMztiux ^ mwzm L<nmm^mzx^x^ B nk4^ a mn 
tmx^m)Zttwt£mz^imm£i>;timimmt, mrn^-m l<& 
mm^mz i^x ejus t ^lyum t «w "immzmmtz mz -tm 2 ieiia * # & 

*2<&ffl»i£iJ«fir<i:fc«|;U SSlSJiltfGe, Te, Sb?>37C3ft£^, g?2E 
&«#SbfcMl ((ML, MltiV, Mn, Ga, Ge, Se, Ag, In, Sn, Te 
, Pb, B iRVAufr^im&'J?%<kh~^<nfcM) Z£tsZkZftWlkt&. Z 

ozkizk*)^ mivmmmfWiinmmbK tuzfi^mm^-hX'ey&zmtft 

[0026] 

^wmmmmmwx^ mi%mmK ja«5CGe a sb b Te 3(a mi. o< a 

£60, 1. 5£bS7) rasfiifctfycfciv*. icoflBBEfiaKflctciiitf, mz& 
[0027] 

xmofitmmi&tox'ti. mummtK (Ge-M2) a sb b Te 3ta ui 

iOflWHEtfaKfttiixar, Ge-Sb-Te33ci&Hjfr9Ge£«&U:Sn, Pbri* 

. M2tfmnmm<7>m.izftixi5%aTX'h&zktfmii.\ m 2 

[0028] 

mil2ilfl* < ia^^Ge a Sb b Te 3ta . (Ge-M2) a Sb b Te 3ta , T*S 
C k tcJ: •) , SS 1 GttliWftfflOl: 1 *>fitf8/l<7)jg3a$T c ( 
%) fcXlGHimffii^^lOlllil^SlilfT, (%) tOH$r5%mT 
£/h$<-fl>.rfc#T'#l>. 
[0029] 

95 m=F%) ) x'mti&i><r>x'i>£\\ zemmmmmzxixtf, m^mmu-h 
x'ffmmim?&k&\>^mi'- hx'<7)mm&&zm$.?z> ztm-zh. 
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[0030] 

*mnmmmm&x'i±. $2£gjw. Mssb,Mi 100 ., (su o<yg2 

[0031] 

*«HB«ilBBE«««r«i. m2USm#, iiSSGe, ( B i - S b ) b Te 3(a tS 
£*lSkOTi>J:K Z^mmSM^lZXiHi. Ge-B i -Te 37t^ffl^(7)B i £ 

[0032] 

*^woflngieiiS8«c-cu, ^2ianiB* ? , iu&s (Ge-M2) a (Bi-sb)j 

e 8ta ?fl$*i4fc*>rfcJ:v\ i<Offi«iE««flct:J:<itr. Ge -B i -Te 37c^ffl 
«<Z)G e ZW&Uz Sn, P b#|&rMfciBfcl*lJ:$-e\ fioB i £S8S Ufc S b 

#ttfcPWM-*.r ttfc. M2**m2E$i«^llj£K*flT l s&OTTfc* 

£k*»#* U>. M2<0»S*y:*v>i:*2EIMi*»if»<0«^ «iWKT**fc*>'Ca* 

[0033] 

««W#Sfc J: o X Affl k #A9fffl k WBTaRfiflWr^raMI:* iBi -rtl 2 EM £#tf 
*2<0flWOT£^*<fcfcfltt. mBIM&tf*2GftJ|d<. kiKGe. Te. Bi 

k t t*v4B8u- hx'omzmzmntmmmu- hx-oim&ft&im±uzffi 

[0034] 

mismmtt:ii%2§&m<r)'j?%< tt^-ttU)^^ b 1 * 1 . 0^% 

[0035] 
[0036] 

*%wcoffi®tmmfrX'n . m 1 testa t mm 2 immv&tc < 1 1 ^-ma^-oa* 

. (Ge-M2).Bi b Te 3ta Tfl$ftSi>WT't» e kV\ ^cOtf«IE»««stCj: 

fltf. Ge-B i -Te 3^&ij£WG e £E8SL*:S n , P b*%fiftffi^|6]±S-fr. 

[0037] 

*ffifc«LT§fttt«t*JI®**36fciB;U B.O#H«*\ Ga 2 0 3 . Sn0 2 , Zr 
0 2 , Hf0 2 , Nb 2 O s> Ta 2 O s , S i0 2< Cr 2 0 3 , A 1 2 0 3 , Ti0 2 , ZnO\ 
Zr-N, Hf-N, Nb-N, Ta-N, Si-N, Cr-N, Ge-N, Al-N, 
Ge-Si-N, Ge-Cr-N, YF 3 , LaF 3 , CeF 3 , GdF 3> DyF 3 , Er 

f 3 , YbF 3v cm/znsfrt>mm&'j>%<ti>~i£%A,Ti>£\,\ zvmmm 
mtttix^ immizmLxmibhizmmtfmimwm+mimiu mm 
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[0038] 

tttMPMrnssmrtii. m 1 emmfi. 'j?%<ti>%i AflfiRM. as 1 a 
tflawBSW , m i ifiii/i , si i sjjmmm , m i , sg&nntv & ; ongcfli 

[0039] 
[0040] 

*J6>»0flHHEIMII«rCH, £lflHM(i. m2tiNWKttLTft¥W#&fi!KcKS§ 
[0041] 

[0042] 

*«WOflHfflEMai*"C(i, »2IE»lO)WW«6nin*»/?>l 5 nmt*-)T t in. 
i<o«jfifc:J:*itf. m2c7)tf$gii£7)|gi|jSaf* { iS<. l/3ffl*ttt8#ft 

[0043] 

SiW&ie^Ge, Te, B i a37ES£*fr;U'Cy?!;v4' , *-y-y h£Jgfc\ S?2 
KUltrtaWilS^SbfiMl (fiU MltiV, Mn, Ga, Ge, Se, Ag, 
In, Sik Te, Pb, B i dtX/A u ti^hMI&tl&'Srtt^ 1 1> — ?0)7iM ) ZiStiW 
>y?V>f?~!r-yhZm^&Ztm®k?h. ^OSftfciO, 31 1 15£i» * { G e , 
Te, B i*)3jc*£**. »2KIMI^Sbj:Ml»#tHmiKmKf|ct:ieftT»«. 
[0044] 

^T•^>J:V^. IS 1 ia»/I#G e , Sb, Te, B i <347C*£-£tHf# 

[0045] 

tn.mi imm & nmt & xnx-m v *s *^ * y yy * - y ? h a*s t s n e * 

A,Tt>X\\ ZCDl5mz±*). SUiB&JftfGe, Sn, Te, B i <7)47C?Pt£-£fctf# 
[0046] 

[0047] 

V??—y",YI,z£V)$mZtitzm iimifi. «Ge s Bi b Te 3la (fflU 0< 
aS60, 1. 5^bg7) T'*$iiSSHt$,SJ:9t^\".y^ijy^-y yhc0ffl 

[0048] 
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y?9 -y -/ hizx*) imztitcm 1 man/ 1 . (Ge-M2) 1 Bije 3(1 ( 
a fcxyt* ? y yy*-y y hvms&z 'm^X'i> x\>\ 

[0049] 

X^-yvMciOlSIIS^MSlElfclj^, ifflJ&£Ge a (Bi-Sb) b Te 3 „T' 
[0050] 

SXUfc. ffi^*jB£**2EIM.*ja»*4Xgi:***, ftlEIM*Jftm- 6X 
S#Ge s Te, Sb<037C***fc;V'C-y?y>'y*-y.y b£ffl<,\ ft2EflM&J& 
Ht6Xg* { Sb fcMl ({H.U MUiV, Miu Ga, Ge, Se, Ag, I n» Sn 
. Te, Pb. B iRXSAufrt>MI,itl2>'J?%<t *>— ?<?)7C%) ZStsX^ y 9 >J y? 

f-y-vhzm^&zkZftmk-tz,. zoumzx*). %imm#Ge^ Te, sb 

»3 56****, ft 2K4MWS b t M 1 ££triff«l£ilKflc£tt&-C& S . 
[0051] 

*f6^ffi?8iEli«*OSBt*af ti, ft 1 immffi&-f&JMZ'ft^hZ^-y 9 U 
yy^-y-yhtJ:Oj«IBS*lfcSBlEfl«^ ffl^Ge a Sb b Te 3+a (i!U 0< 
a^60. 1. 5Sbg7) ■C*S*l4«HKftSJ:a^'«-y^'Jyy^-y-yhWa 

[0052] 

*ira<oiWBE«HE«to«ja«6-«i, ft i imm^^mh-xMx^hxnv 9 y 

y99-y-v hiz£*)fmZiltzmii£mi)\ «{Ge-M2) a SbJe 3(a ( 
fflU M2ttSnftt/Pb*»i5,ar#i.4iJ«Sr<tfc-otf55aB) -C*S^*«HK**J: 

[0053] 

*»"BoflHSE««««^!3a*i£-ctt , ft 1 smm&jmtz im-cm* * s ? * y 

yy^-yvHC«l:OrtWSftfc*lE«l*«. «JifciS(Ge-M2) , (Bi-Sb) b 
[0054] 

vy^-y-y hfcJ:>3J«]«SiUt*2E«MI*<, i^Sb,Ml 100 ., (fit, 50^x 
^95 (ITX) ) T*S;fc4«Hfc*« J: -5 \zxn-y ? y hOW&ZMA, 

[0055] 

*!6BB^tS?fiieii«««Oi83t^at'{S. «2E«MI*JSiWil8"Cffl^*^'«'y ^ u 
vy^-y«y HcJ:0lS«$nJtflS2EIMI* t , ttJ&SSbjpMluo-, (flU 0<y^ 

20 ) ■c*sit*«afe:*4j:^fc^'C'y^y^y^-y'yKo«uRta^ 

[0056] 

y99-y*,Y\Zii')fflgkZ1Xk.'%2$mmifi. l)«Ge a (Bi-Sb) b Te 3ta t 

3&ln.hWfflzhii.o\zxrt<y 9 y y?9-?y Y-<rm&zmA,T'i>£<,\ 

[0057] 

*«W«oflHSB^««^«3i*ffiTli. SS2E»JB?&«BM-4XS-Cfflv^x^-y ^ y 
y99~y~y hiz£r)fmZtltzm2MBmt>K (Ge — M2 ) a (Bi-Sb) „ 

Te 8ta -C*SitS«lU=ft4 J: dftr^-y^ y y99-7v hOffljfcfcS/lT'k «kv>. 

[0058] 
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tffctlCGe. Te. B i a3^**triR«lftK*HfrC«*. 
[0059] 

*^<0^|fi«ISSE^!gJi^Ttt. 8S2feiiJI£fi!cJg1-|>Ig#. BiSrO. 5K 
[0060] 

y^-y-y Mi J: DJiM§*lfc*2K»l#, ««S*Ge.B i b Te,..-C«;&*l4« 
[0061] 

y^-y-y M:i»}jSJRS*lJt*2iEflW3& t . (Ge-M2) a Bi b Te 3)a t 

[^c^SS*] 
[0062] 

■m2imm^xsw.2<mmmi'y^<bhmt. ssi£gi#Ge* Te. Bic7)3 

7C*££». 3S2IE#iJl#SbtMl (fit. MliiV. Mn, Ga, Ge, Se. Ag 
, In, Sn, Te. Pb. B i&VAufrbMitl&'JrZK b i>—l<?rxM) OstsZ 

[0063] 

*«^fiHISEfi^*0!Bftfiri6KJ:fUf. #?&BJiWffi$ieii&# £g<iJ;:If it 
■fh^btfX'Zh. 

[0064] 

Pi-?)gitfHcov >t iipmoiw f+ l x matt h wm'-mt h mtfh h . 

[0065] 
[0066] 

flHREftffifrl 5-Cli. S«14±fc3te^^-Sil2 0. 19,1 7*«r*hL-tJI»SflMI 

sfifeN«(NtiNi2*aiferia«)<oflttMi2i, is. si^w$g^i6. at/ 

gBJiJll 3{c<J:9f&l£Sirtv^. ddT. U— ft'-^l l<0Alt»^St^T (N- 
1 ) fflS^T'CO^ 1 OtiROT 1 6 . 1W$g/l 1 8 (JUT, U-f t'-A 1 1 <7)AW(RI*^S 

[0067] 
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. «B=5rn»Rtf5!K V i] hi «±T ^ /1-7 r X* 'J * 7 > 1 1i \i P M M 
WHIIiifctttf^fcJBvvtfcivi. »HJWl3tt. 

[0068] 

-?TL£o (i?fcftA*m^Sfc\ J:94vg&:tt^haiaiUHrflk) £*\ X 
«KEflW«&^. ft£4 5 0 n mJ2TpP#>6 £ fc **ff* L < , i fc, 350n mWtfii 
jfffill 3*t:J:63l9W0» t *S<=3r"3"CL*dfc«), 3 5 0 nm~4 5 0 nm<7)igBF*] 

[0069] 

t/1^7 r * 'J * V 7 -f P M M mvMtiik. 4 Mi*??* tM^Zbifi?**. 
[0070] 

g«l 4<Ofit$8Jf 2 lfflcofiHfcU:, t X U-ft- A tztbnmftmtf 

mztix^xbxw mLiAffmrnrnz imtrnwomn. itm 
tiw m.iAmmbLx\t. «?tt ■ tsttcwu ^xbx-hizbt^, x 
y a - h i>miztmx'h * . aa, *k 14 sow 

mOSffifcl 5&BZtfl . 2mmm&k%?>£l. 0. 5mm-l. 2mmtf)gHl*JT' 
&£.Ii:##£U\ j*5WH3«DJS§#0. 6mmSg(NA=0. 6T&#$: 

IBSBfePnTfiE) «0*§3\ 0. 5 5mm~0. 6 5mmC0$fflftX'ib&Zbii { #£ U\ 
affll 1 3*)ff§a<0 . 1 ramgg ( NA= 0 . 8 5 TJMJSrESH^tfiTig ) «0 
1. 05mm~l. 1 5mm<0«Hrt-C*Sik36«ff4LV\ 
[0071] 

36^«12 0. 19,1 7t«i, %«MbttffilB (ft(3ltWRaftttffi£> ^S&tttf 
|g*cofflB. **^4SNJ*^*>4>*f). tt«t*W-1fh*-Al lfcttLTSfilWDMfrh 

a^zkmtLK. mm%®iz&^xmtmz®®mtf>bz^zbm£ lw 

[0072] 

7t^»i2o. i9, nmi. wmMKt»i5ffmiff>fimmi6.maii8 

. 2\m<r)*ti?ti<r>yir-tixm.$:miithtz*>\z®.\ J rhmX'hh. X&toWi2 0 

. 19. 173*0W$tt. Mttl/yXAHtnKNAI:!/— ft'-Al ltO&*A(Cj:^T 

£tf>8 0%&fiJ£Lfc»£, AZi2AZ = A/{2 (NA) MTMrfflT**. A =4 0 
5nm, NA=0. 85<7)i:£. AZ=0. 280 umb^*). ±0. 3 mJilft&guS 

jssKrtk^s. cico^wi. *^«Ji2o. i9, i imnwzizo. 6 
m m ja±t'*> a .r t tf-mx-b h . miottiwi 6. flB8si8, 2imt0mmm 

U\ LfctfoT. 3K^«t«2 0, 19. 1 7HWJ¥§^ltl±, WftUXtfiWC 

%h&wh (WiUfso/xmjaT) fc-*-4£fc##*Lo. 

[0073] 

*?*WI2 0, 19.1 7«C*NVC, U—fh-Al lOA«fl*0*afc«, «SS 
[0074] 

frfiis*^^^— rt'-A i %,K<mmm ikiikk 

SN«g«R) £Sgl~SiS (K-l ) <0llHBiS»8Ltl/- ft'-Al lKir>TE« 
[0075] 

^fc. mimm^mnmm^-rttipi:. n^-m^^ymmm (rom 

(Read Only Me m o r y ) ) , &Z>Wi 1 jA^^jilSScOff 
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$81(WO(Write One e) ) bLXi>£^. 
[0076] 

miffmmi sit. u—ft'-j*i i(OA%mfrmizEmziiti&ix%mmto 
is*f«io8, wm&mmsmio9Zffiii. 

[0077] 

% 1 tMMimm 1 0 2 ti, mm*frt>%h . z<r>m xmmmmm 1 0 2 a. m 

1 0 4*>3&i|»!r**«K>*tt&. &tfie$£Mf&3RSt5t»0£ft£*£ < LTflWS* 

fflAttflOmWll0 2(:tt > Wi.tfTi0 2 , Zr0 2 
. Hf0 2l ZnO, Nb 2 0 5 , Ta 2 0 5N Si0 2 . Al 2 0 3 , Bi 2 0 3 . Cr 2 0 3 , S 
n0 2 , Ga 2 0 3 %t'<r>fflMto£m^&Zt1)<X'tL&. 4fc. C-N, Ti-N. Zr- 
N. Hf-N, Nb-N, Ta-N, Si-N, Ge-N, Cr-N, Al-N, Ge- 
Si-N. Ge-Cr-N*£WHft»£fflV**£fcfc"?*4. 4fc. ZnS^fc'^ 
M>S i C^rif^t^ YF 3 , LaF 3 , CeF 3 , GdF 3s DyF 3> ErF 3> Yb 

£fct>"C*4. «iB, ZnSfcSiOjfc^a^SrCfciZnS-SiOttt, 351AS* 
IBIittfcJll 0 2<7)ttmt LXmzmiX^i. ZnS-S i0 2 {i. IMMJWHT, JS 
. J&g3Lg**SE< , ««#e&t^tt^»T*S. 

[0078] 

»lAIMI»«Wil0 2tf>fltWi. vM^xjJfcg-cKH-gfcJ:^ mi Eft* 1 

1 £tt* 1 0 4 -WHWURtf:** < , flom 1 mm 1 6 *>»M0«** < fc* * 
MJI* « J: d fcKWciterf £ Z b & . 
[0079] 

WlAWfiMWJBl 0 3ti. $9£LfEft{3j:oTmAltfffll^tt*i 0 2tmiE 

ttii 0 4t<r>f$x'±t&mn&®m±t&®zmz>, »iasmmhbho3J4. 
wtoTtm-zbizbtmtLw Mm>miz®v%^im&%tt®x'hizttt. m 

^SSr^ttT-fca . W, 1 AStffl#ffil 1 0 30*m#iIA-f £ k . KI 1 §B#i€ 1 0 4<?)iffl 
JStfJfcbO. »S*ittl6* t »L<fiTt4. 4fc. fltlEIMil04 2:tfttf!bb f AvvH 

[0080] 

» 1 AJMWHBJI 1 0 3 tli. m 1 AStWiSSttl 10 2k P0«<Oi&<O*m£ffl^S <r 
bffX'th. *<D«PTi. «fl:Cr % M3. 0£*trttH (fflU M3ttZraVHf*» 
4>atffl4^<kt-oW7aR) £fflV>*£l:##4U>. *«5+Tt>. CrkO#C 
r t Oa&JRfiU M3i0#M3O 2 £mLT, C i-| OjfcM 30, o TV* 
U\ Cr,0,t4JlllEIWl04i:Oapiftt36*ftVv|*«-c**. 4«r 
0 2 SI/H f 0,0:. 3WBTIW[3M»2 7 0 0-2 8 0 OXlbSK , J.otMtHlO+TJiJjfe 

. fflHtt*>*i ^tit ffitaft$# 1 5 wmmx-% i.nsi mm 1 o 4 1 o?^f s 

fc*>. Cr 2 0 3 -M30 2 >£OCr 2 0 3 O£#»il Omo 1 X£Lhft*£ 4 L< 
. 1 Altffl^ffiil 1 0 3 T'<9#i&JR$vh$ < ftofcft 6 0 m o 1 CI b 

4UMCr 2 0 3 ^<^Sk3t«JR*<ti}!iirr5Mlfi]^*S) . JOffSL^i, 20m 
o 1 %&±5 Omol KCIFC**. 
[0081] 

4fc, CttK»Jli<3«*tttfll*FCa6fc*>. m*IMHMl0 3J:LTJIl»* 
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[0082] 

ISlAI«#ffi«l 0 3«=«4. Cr, M3. 0<7)fli!{C$ tyiZS i fc^trtTOfcfflwe h 
*0#T'£>CrfcO#Cr 2 0 3 £JIMU M3kO#M30 2 £J&£U SitO 
#Si OjtMLT. S i0 2 fcCr 2 0 3 fcM30 2 <^1^fc&^T^I><rfcaW£L 

k s i o 2 tstitz ztizx*). mmm< & o . E8ttgecs*ifcig i ouniii 

16fcfgRT*&. Si0 2 -Cr 2 0 3 -M30 2 4i<7)Si0 2 <^r:l(45mo 1%W± 
t>&Zbifi#tL<* fltlCIMl 0 4i:c7)S5«tt^5iffi-r&Jta65 0mo 1 WFCfc 
l.:t^U\ J:0ffl;L<t±, 10mo l%UU:4 0mo 1 %1UTT*J>£<I ktf# 
4U>. S»*iBfi»*»ittig^««^6fcft. Si0 2 fcCr 2 0 3 ^««7) 
SK49 5 m o 1 %OTT'$>5 £ k U\ 
[0083] 

» i AitfflWBJi i o 3 *>iwii, » i tmm-wi 1 o 3 t-ctmuxk 4 ->-css 1 «o 

AMI 1 6 c?)ie^Bfi^ORWpfe*coSHk* J /h§ < & £>£^ J: ^ . Inm-lOn mcoffiH 
[0084] 

US 1 KAJtHftiBfl 1 0 5J4. ^Sgfil^PSLtm 1 KIM 1 0 4 Ofti&lK$»£ii; 
. JU^1W**>RM}e*0»fl:**& < LTflPWW*** <■*-*« k 
** . » 1 KAttOSWMB 1 0 5 lc(4. m 1 AftiHtttffcl 10 2k RNROjROtm&ft 
^ZZttfTZZ. mAStfflWffiJf 10 3k|S]at. Cr. M3. 0**trtm* 
flB^4it*«Jf4L<, WnCrtO^CrjOa^ML, M3kO*<M30 2 £ 
JBSl/t, Cr 2 0 3 bM30 2 ff)m.^liZ^X^hZtmtU\ SlRAftNBWffl 
11 0 5 t4Sfl 1 A*fffl#fflJf 10 3 4 9 ffi*ttft«V ^mmzti * fcft , C r , 0 3 -M 3 O 
,+«Cr,O s tf5**MI4*lA«WWBJil0 3«)-e#lJ: 0*^2 0 mo 1XH±8 0 
mo l%OTT'fc£::ka { #aU\ 4 9#£L<{4. 3 Omo 1 %£Ui7 Omo 1 %U 
TXhh. 
[0085] 

»lRAIWWKiWl 0 5W4. fflAMMIWIl 03fcHSL Cr, M3. OWffil 
fcSfcfcSifc£0*ro«rfflVvtij*<. -e<7)*t'iCrtO^Cr 2 0 3 Sr^L, M3 
kOtfM30 2 £^j£L. S i kO#S i 0 2 £Jgj£LT, S i 0 2 kC r 2 0 3 tM30 2 <7) 
S^Hlfciro-CV^^k^jBPiU^ S i 0 2 -Cr 2 0 3 -M30 2 4'OS i Oj 
14. ft 1 tSUJI 1 0 4 k«)*ttt*lIfirt-4fc*>JS 1 AJMMWI 1 0 3co*tl£ 
^40mo I XaTChlZtimtL^ 4 9i?£L<«4. 5 mo 1 %0±3 5mo 1 
%JaTT*ii4:**Jf*U\ ftJ^BIW*atttt«*lltt**fc*>, S i 0 2 
k C r 2 0 3 «>#MtOfttt 9 5 m o 1 &<lk#*$r& LV"*. 

[0086] 

» 1 RAtfffl!l#ffi« 1 0 5 <OK»S{4. 2 n m-7 5 n mOBBA?** Z k ififtt I < 
. 2nm~4 0nm«tSBflT'&&£kaU9#4U\ S 1 K A»ffll#MJI 1 0 5 (OK 
Jf. £ £ ^KHrtT'jg^i k 1 J: o t , ffi 1 i&ll l 0 4 T'^4i LfcJRfcSfcSWfcSS 1 sit 
m 1 0 8ffl!fcJfittS *6 £ k £ . 
[0087] 

■CBr36flWr«SWk*i8i't«S*»4)*4. &1E£JB1 0414. HitfGe. Te.Bi 
W37c***tr«fl"CT»jST#i. fUlSfifii 04(4. B i £ 1 . OKTXCLh 
«r£fcjWMU*. mmzii. »1IEMUI 10 414. Ge a Bi l Te 3(J ti$W 

k IIIMfcaUEWttTAfJWf < X v U - h X'<rm S St i &#tt*<&# k&l>430<a 
g 6 0 flfflfiRfciSfc-f £ k l< . 4 S a S 4 0*>BWK-»rtrr£ fciM: 9iF£ 
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[0088] 

ifc. ftlEttll 0 4li. (Ge-M2) a B ije 3(a (flU M2liSn 

8*fliVtf:»6. G e £S8i LfcjHRM 2:MfclWfclfi*rtLL$ Sfcft. fll 1 fEliJf 1 0 

SnjW:9ff*U*. £4>WBfcflln**£k, 0<ag60 ( J: 9*f£ L<(i4 S ag 
40).lol. 5Sbg7 (±»)»4 L<Ji2gbS4) T*4£i:iWff*U*. M2 

[0089] 

ifc, SS1IESJB10 4H:. Ge % Sb, Te. B i «45E«t*trtmTJ»W*C 
fc ftflc«tett, *1B»!104UU Ge 4 (Bi-Sb) b Te, t| t*Sil 

t>, 0<ag60 («tO#SL<{±4^ag40) , lol. 5gb^7 (J:9#*L< 
tt2SbS4)m;k4W4U». 
[0090] 

JRlRiUl 0412. »feUGe-M2). ( B i -Sb ) b Te 3ta T'^§^ 
aS40).Iol. 5Sb^7 ( J: *)$f& L<(i2 S b ^4 ) kifiVtLW 
[0091] 

JBlOK»110 4tt, Ge, Te, Sb03^£*trtffi-C#jR-f*£fc«> 
AftWiCti, SlGttJf 1 04{±, G e a Sb b T e 3(a X-mixZmiX'Bj8.T' 

**#tt*l*J±-*-* i<0*m*fflv^4«^t), 0<a£6 0 («t0»4L 

<(i, 0<ag40, JLol . 5^b^7 ( J: 9#2 L<li2£b£4 ) 

[0092] 

4fc. &lttM 104MU ««S (Ge-M2) ,Sb b Te 3ta "C*Six6tffit» 

mue^iiio4<7)Kff*<fSv^T-t+^«*w#^^s. zonmm^ 

4«^t>. 0<aS60 («fc0ff*L<tt. 0<aS40,I*3l. 5gb^7 («fc0» 
*L<»i2^bg4) tfeS:t*fiU> M2tfglK!ttl|l 04<mmzMLX 1 

[0093] 

jr i <r>mm 1 6tt» u-ire-A 1 1 coxmt^m 1 ^owm 1 6 j oauBfc* 

*^*<-f4«MS* t *6. 81 EMU 1 04WBMB4. 9nmJ3["PC**ii: 

L< , 4 nm~8 nmcOfgHrtT'fcSCfctfJ: D#£ U\ 
[0094] 

£ 1 KMI 1 0 8tt % SH 1 lEIIW 1 0 4 t*JRSiti**«:f||*S** fc V^MSSSWr 
mmttt. SSlRlttif 10 8«i, JBliE»B10 4-C±tfc3»*a'<W»t«;» 
IBlE«»104S:*ft«fl:L^-<-r&fcv^J!SW*«ffit>* y t&. £ 

[0095] 

S1KMJI1 0 8Otmfc:U. 0M.I* Ag. Au. Cu&tfA 1 fc»->fc£(E*¥4tft 
Vvfcflc&KfcJfll^fcjjffr**. Al-Cr, Al-Ti, Au-Pd, Au- 

Cr, Ag-Pd, Ag-Pd-Cu, Ag-Pd-Ti, Ag-Ru-Au, Ag-C 
u-Ni, Ag-Zn-Al, Ag-Nd-Au, Ag-Nd-Cu££iiCu-S i t 
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1 0 8<r)tt®tlZ1frtL\\ HlRStJf 1 08co^jft±, gSl«Ofif«Ull 6<Oig$3s£ 
■C#S/i*{t«<-t6Jt«>. 3 nm-1 5nm<7)KHrt-C$)S^i:*J$f^L<. 8nm~l 

2 nm»«HrtT*4i i*«J: U\ £ 1 S*f» 1 0 8<0lWWltf>«fllrtfcft 6 
£ 1 1 J: 9 . *0»«dWli&6H-« , T. fi^S 1 nfflffl 1 6 «OfiaWWfll«-C& . 3 6 
fc81*>flHOTl 6co®i$t+^t^S. 

C0096] 

i&i^iM 1 0 9ttSratt*»£$r "3 . Hi <?)tPrffil 1 6 0ffiB#timtl1ta&1i 

ti. zcrxmmmmmi 09i:j:oT, mieimi o4*«tiftftTc&s%&0>si«> 
mil 6«»»MST e (%) fc. «iEMio40yMum?&**64»)ii l^ng 

«16<7)Sji*T a (%) iSrftfcltK aftWfctt. Sii^PMl 

0 9&fl|i4»ltf5flHOTl 6"Wi, ajfl49BW 1 0 93WS|V^fcJi:^t, 2%~1 
OXgtfBffiiWJtlM-S. tit, )§3&$IIgJll 0 9<i. fltlGftHl 0 4T*£U: 

[0097] 

1 0 9 ^@Df $ n AtftlSffft k (4 . flS 1 <9ffi$JI 1 6 <98®PT C & 
T a SKK>*f^fflfeJ:D**<'f4feft, 2. O^nlokgO. 1 *||ftt£i:i«* 
L<. 2. 4^nS3. OlokgO. 0 5 fcjW: Ittt l\\ 
[0098] 

9WM&II1 09<OJK»d(4s (1/32) A/ngdS (3/16) A/nXte ( 

1 7/32) A/ngdg ( 1 1/16) X/n*)WmH?*>&Zbtf&&L<. ( 1/ 
16) A/ngdg (5/3 2) A/nXl4 ( 9/ 1 6 ) A/ngdg (21/32) A 
/ncomWfi?h&ZbtfJ;'9li}&L\<\ ±I5o£ffl{4» ft'-Ai lo?fcft 
AhSJi^iiSll 0 9<7)®ift$ntSr. PR(4*3 5 0 nmg A ^4 5 0 nm N 2. OsS 
nS3. OUS^ttioT, 3nmgdg40 nmX(46 0nmgd^l30nm^ 
SHl*IT'J>l)^i:* { Sfit<, 7nmsSd^3 0nmX{46 5nraSdSl 2 0nm<D& 

ARM 1 6 <9ig&$T c &tfT a < -r & Z b h . 
[0099] 

3S3&¥tSg/ll 09W4, MHiTiO^ ZrOj, Hf 0 2s ZnO, Nb 2 0 5 , T 
a 2 0 6 . Si0 2 , A 1 2 0 3> Bi 2 0 3 , Cr 2 0 3 . S r -0$ri#>IHl3ftfcffl^*£ b 
* { T£i>. 4£, T i — N s Zr-N, Hf-N. Nb-N, Ta-N, Si-N, Ge 
-N, Cr-N, Al-N, Ge-Si-N, Ge -C r -N%b'0)^m£%^hZb 
i>T#S. 4fc, ZnS&i'cOgHL^ YF 3 s LaF 3 , CeF 3> GdF 3 , DyF 3 , 

ErF 3< YbF&b'nmmzm^zbhX'Zz. ±iBWR«a^«*fflv^ 
ikfc-c**. .r*i<i><94>-ei. ti;Tio 2 , atmo.£*trtm*fflif 

iLH. £;h.feO*m<iS#r$#*#< (n = 2. 6-2. 8) , jffiKfl%Mv£^ ( k 

=0. o~o. 05) tzfr. mi<wnmmi6cm&mzisfrz>ftmtf*$<%h. 

[0100] 

t'-A 1 1 <0A»flW»&&T JB 1 cOtPOT 1 60R«fl|t*4flHIJgfc:aSiS*ifcA, 
4 0<T c IO4 0<T a £}!jft.r 4 I < , 4 6 <T C fio4 6 <T a fc 

#«k9#4U\ 

[0101] 

£lOtf#Jil 6<7)a3a^T c &tXT a {4, -5£ (T c -T a ) S5tatfc1"ii:^if4 
L<L -3S (T c — T a ) £3*Stfc-fC:fcj&y:'3ff4U*. T c . T t tfZ<7)&t¥ZmK 
tZblzl:*). V— fh'-jUl 10AStm*»^»l<0«fW16J:"3i8vMIBfc*6fl!«JB 

*>ie»ii£*>BL h i <otit$sJi 1 6 com i leius i o 4 covmiz * h^m^<^{cmw 

[0102] 
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, ^fcKllii4i&ft*fr3 4fc. fiEWWI (R e i-R.i> £±#<LT 

ftJSF*E«S4«ftt36*»4>*l6J:dt, R c! . R„i«4, 0. 1 gR„ g gR c , g 

1 5£g!£tC:i:* { *f4L<, 0. 1 gR„ g 3flo4 SR cl =S 1 OfcHrtrMfctfJ: "J 
#4U\ 

[0103] 

*f . wi4 (««*«wi«ri. imm)ii:(N-D mvmmzii&ftim* 
itixmmmtt, man. mm. tw&mm^**). zti^mit. air 

$3&r&mt%hX>*'r 9 V >79-y-v h *W&W<v 9 V >9tZ Zbizk^XB 

ngftmzffii&mstzit. numi&ztuzmi. <s> *WKir«WBMc*«s-w:<o^ 

, fflgl4t*^-fr3ta&IlIIE§^TXh-y3-hL. ffll&fcWtfcStffcft. <a> 

nafi-rz t izx ixmmtmx* s . 

[0104] 

.rfljojcLT, a«i4±{; (N-i ) m<mm*%&ftim*ftLxnMLt:<» 

*>, ft¥#«Jf 1 7*««Ut«tJi«f*. 

[0105] 

. 3K¥#l*tfll 1 7±{cjj? 1 coffi$8Jl 1 6 fcjRfrfi . ftffcftfcte. 4? . ( N - 

i > mn i mm*%& j frmm*ftLxmmLtzn-h, %&ftm 1 7*jb«u:»ri 4 

fcJSBBSBrtfcEBU 1 7±C:jga¥igeElB 1 0 9 £i£Ji1-6 . 3ftmE 

11 0 9(4. m&mmmmi 0 9&m&+&fctt&b%&Mv9v>r9-yvh& 

4. litt&NfiVl 0 9J4, «l*SH»il 0 9*»dW-6^R*»^*X''C">-^ 
[0106] 

igj&PMSJl 1 0 9_hfc, JRlKltJf 1 08£j»fl>. ffl 1 RIM 1 0 8 «4 
r#X3HWW», 4£(4A r #Xfc^#Xfc<Ofi£#X#^«trC>V*>y ? 'J 
[0107] 

«Wt . m 1 Sit* 1 0 8±fc, m 1 RAItfflWffi* 1 0 5 Srj£iRt£. 9 1 RAItffl 

jhm i o 5 a, siWHMi i o 9 fc Hawass-caw?* a . 

[0108] 

«V>T. miKAIti!l*ffi®10 5±{c. IRieiW10 4»l£Brt£. ftlEIM 1 

4fcliGe-M2-Te-B 9Vy?9-yyh. 4£l4Ge-S 

b - T e - B i X^y * U V79-*f -y h , 4fcJ4G e - M 2 - S b -T e 

-B i-&-kfrhti:hX>^9V>99-y"/ K 4£t4Ge -T e -S b^A>^i^ 
A'^'jy^-y-yh, e -M2-T e - Sb-£&frL>%hZ^'v 9 V y?9 

-y>vhZ. — o<7)miI£fflwc, xyN a «y^"jy^-fl»^i:{cJ:^Tm-C&l). 
[0109] 

#X, 4^{4Kr^XtRffi^t(7)ii^'XS:ffl^|,c:i:*<T'^l.. 4fc. HUSH* 
104(4, Ge. Sb. Te, Bi, 4£(4M 2<r)%*<nxn-y 9 U V 9*9—9 >y h£?g 
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»lE»1104tt. Ge, Sb, Te, Bi, £til±M2<Qo h^-fti^jiMim^ 

h^4>> ttdiK rtfxt%.mtfxt<7)m.-&*fxmms&*x'x^v?vy7'-r$>zt\z£ 

[0110] 

ttvvt » » 1 leHB 1 0 4 ±fc, ft 1 At«#ffll 1 0 3 ^jSRtft . * 1 AMfiMMB 

11 o 3 a, s§$$ti&i i o 9 i: nmnmxm&Lx-z s . 

[0111] 

«wc , ft 1 AlfllWBl 1 0 3±fc, « 1 AIJffillMftl 1 0 2 Sr^ja-fS . * 1 A 
WBW*1 1 0 2li, 3&¥tfflSl 1 0 9 fcHm^^a-CJBJft-C* 4. 
[0112] 

flttC. JRlAttiiSmficVl 0 2±I^S>>rai 3 jfflBll 3tt. 3KflMfc 

3 fcli . »B*naeR^)jK 'J * - I- & tMT^/Uy r XX 'J H V 7 -f y & fctt P M 
MA$«ffllIifctt#5X*tf*>a^£JBtvCfc«fcK »gjf 1 3(2, 3fcWfc 

14811! (ttfcKMMMffiffff) ^>»nttttflB^We«-]R 1 AAtfiORVftcJl 1 0 2±|: 
mix. »R*»lA««BWtfMll 0 2±fcflWS^xtya-hLfco^, suit 

•efLSrm i mmmmftm 1 o 2 taar s-^* ; 1 1 ?* « . 

[0113] 

*1 AffMSKtt* 1 0 2fc(ftRU!<*>t>, *fcttiiEll 3*#jSLfc<0fc, 
iBKfcJBfcT* *HEWI1 0 4^ffiSrM^$ii:l»WbIgSrfi : o-CtJ:V\ ffl 

jy±*> J: 3 fc lt , ffiSBfastsw* 1 5 s«arc* § . 

[0114] 

(M2) 

9EttSIB 2 Ttt . mam l fc*S«t* *^<0^1«WflM8BB«M«*t *J V \X . N = 

2. t^^2ffl<^wi^fcj:^T««§^ig|fiieii«^-^^iJiBHt-4. Hit^s 

2<0««E««*2 2<OHWKiiIH*H2fc5%t. flHICHfffic2 2U. frW4»6<0V- 
■ftf-A 1 l^Wc«to-Cffi«WEIiB4*^r«g5r2«3i^«^E^^-CAS. 
[0115] 

tiH8fEH$tt2 2Ji, fflgl 4±iclI&«lU:, ft2tf)tfl812 3, 3fc¥#8tll 7 
, ftlOfMMl 6, fttfiMJUIl 3fcJ:»M«SiiTH4. *K14, ft¥#*ill 7 
, ftltf>ti!f811 6, RtfiWWl 3fctt. XlMWlTKntfeb^RflMXHflfrffl 

[0116] 

OT. »2^)flHB12 3<0flBSfcov^»IU=KW6. 

SS2c7)ttf812 3i2, U-ift-Al 10AW»*>fefafcE«S*ifcJll2AIMIfflW* 

12 0 2, 3S2A»{1I#®12 0 3, 3*2121112 04, 352£AS«fffll2 0 5 , % 
2RA«fllBWfl*2 0 6. aV»2R»*2 0 8tflli4. SI2<9tit#l 2 3(i, mm 
113, W101IHW16. aWBWMMlTt^aLfcP-yt-Al lfci->TE 

[0117] 

« 2 A$t««#l 2 0 2 £(2, men 1 WIS 1 AflNfRVtM 10 2k HUtotTO 
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Vl0 2OWM:Mrc%«. 
[0118] 

*2A«fflBWfWB2 0 2tf5RJili. ^h'J ft J; 9, 3S2lE$iJ12 

www* <t d £!m\z®m-th n t 6 . 

[0119] 

» 2 Attfmmm 2 0 3 1 « , $t&gs 1 ^ss 1 am®?™ 1 0 3 1 Httatm* jb 

[0120] 

W 2 RAStm#iB« 2 0 5 fctt . £tt£lB 1 <0SS 1 RAStflOltfffifl 1 0 5 fc RttOtm 
fcJBH* ttz. *tll><r)®mxSBmz^Xi>. SW0BJB 1 <0» 1 RA 

IMWKIW10 5i:H«?&6. 
[0121] 

S2RASffili8m«12 0 6fctt, g2AS™«ftJ12 0 2 fcHaW>#<0flW*ffl^ 
ZnSkSiOii:Ofi'6*T**ZnS-SiOttt» £2RA»«m 
ftJI2 0 6 fc UT tlftftiBflTfti. 
[0122] 

W. 2 RAItfl»Stt« 2 0 6 <T)Wmt . 2nra-7 5n mtf>«Hl*rC& 6 £ fc #ff 2 L 
<, 2nm~4 0nm<0«Hrt'C»*it* t J: l )*F4LV\ ^ 2 RAStfflJSilSfWS 2 0 6 

omzzwmmftx'm&ztizx-ox , »2ieiM2 0 4T»£UfcjR*^wwB2 

Rltl 2 0 8ffi!ltCfcSi 8*6 £ t 6 . 
[0123] 

3$2ia&Ji2 0 4{i, u—fh-Ai l^HWfcioTttMkiMiimafcwiarcisra! 

W&flBWfcfci&II-troa^**. JB2IE£1204MU MliiSbbMl (fflU Ml 
{±V. Mn, Ga, Ge, Se, Ag, In, Sn, Te, Pb, B i TktfA u frt>Mt£ 

<i6^<kt-o^)7c*) t*trtmT»jtc**. Mtmim. s&2fe&i2 0 4j2 

. Sb,Ml l00 _, (WFf-X) X-mtlhtt®X-mX'*h. 50£xS95*i»fc 
■Wtefctt. Sf52fEli« 2 0 4*raiMa*&2:#MnB0«6fc <9ia<Dtit?fifeii8Ett 2 

2<r)$.m&k*.%<x'%. m^mn^mm^iii. zn^x-h. 75^x^9 

WC AfffcEMtttfi* 1 * £>ii6 . 
[0124] 

S*2I2»*2 04ML Sb,Mli„., (J(?%) ■C*8*l6WHT»*f*Ci: 
t"C*6. y*<, 0<y£2 0£8ifc1-*£fcUL GeTe-Sb,Te,(OflSfflli)S 

«a**i*i*fc*>. »2saw2 0 4oeiBHktt* t *§<, ii#&fefiw£itw#£>ft 

6. 

[0125] 

^2isii«204{i. mimBi<r>mimmio4tmm<7)ttfAzm^zt 

iT*&6. 
[0126] 

*2£8H2 0 4tf>IIJWi. *2WflHM2 3^)iEttBK^S<-r6fcrt. 6nm-l 

5n««wrc»*:k*«ffa!U>. .roeiirtfcfcvvct,. S2IBW2 04jwih 

^«2 0 4»^{i{im2£0'H$gil2 3cORIt^h$< : 5:6. UctfoT, $2iB 
ii«2 0 4<Dffitii(2. 8nm-l 3 nnKOfiHrt-Cfciik^J: Off* U^. 
[0127] 

$2 Riti 208 fctt. i *>» i mm 1 o 8 1 p«otffl»fflv)«£ t a*? 
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* h . 35 2RSt« 2 0 8<7))SJi(i» J!MtlM»ffi*H-#k =3:4 3 0 n mJilte&6 £ k 
4U». iW«HrtJC*3V>Tt. ^2Klt«2 0 8^'2 0 0nmj;OiPV^Wi s 

isstwicJ < %xm2<mm 2 3oa«80&w£Tf 4 . U:#-?t „ $ 

2£I*J12 0 80JUK43 0 nm-20 0 nm<0«Hi*rC*4.r fctfj: Off i U\ 
[0128] 

m2EM«2 0 8k^2MA*fffll^«*Ji2 0 6^ra{C- JHSJi2 0 7£EBl/Ct>J: 
V\ #BJf 2 0 7<;:te, *2RtH2 0 8t-3V^"CRWUfe*mJ:OJRfiW* 

WvtfBfcJflV^ii:**?**. *2R»1208{;:Ag£££fl|V>fc*^ #ffl»2 
0 7{cWt(fAl . SfcttA 1-&**JBV%4 4. #ffl«2 0 71:14. C 

r, Ni, Si, C^ri;(7)7C^, Ga 2 0 3 . Sn0 2> Ti0 2 . Zr0 2 , Hf0 2 , Z 
nO, Nb 2 (V Ta 2 0 5 , Si0 2 , A 1 2 0 3 , Bi 3 0 3 , Cr 2 O 3 ^f<0lttJffl 
\^ZbtfX'£&. ttc. C-N. Ti -N, Zr-N, Nb-N, Ta-N, Si-N 
, Ge-N, Cr-N, Al -N, Ge-Si-N, Ge -C r -Nfrfc^MSsfcffl^ 
4£fcir*4. Z n S%Z<7mitW<?S i Cftif«)l)MI*. LaF 3 £iftf>M: 

3nm-l OOnm {£")%}& L<t41 0 nm~5 0 nm) COWBllHX'$>& Z t Wff-i L 
\>\ 

[0129] 

imm) mmt. &B8mto£$attb. 

[0130] 

«WC, SKl4_hlcS2Rat«208*rtKt4. £Ofc£. MU4KU— ft'- 

ai im<tz^comm^m^tix^^m. mmti<m%tit:Wizm2K% 
m208&mt&. m2mm208ii. mmBmi^mimmioatmrn^m 

X-Bf8.X-%&. 
[0131] 

m^X. £2RI«2 0 8±{C. *£Sf;:jStT#®«2 0 7£j£Ilir4. #ffi«2 0 7 
<4. #OT2 0 7Sr«^S7cS^Wi^^*^^I.X>'N--^Uy^-^-y A 
rtfXSH^ £tdtArtfXtKmtfZb<Dm£trAmmf**X'A'-*'y 9 'J y^-t^ 

[0132] 

«WC, Sf?2KWl2 0 8±, *fcttJMSJl2 0 7J:te, ^<Cl5tT^2RA*Hffli^ 

mm 206 2, . * 2 KAJtHsrafM 2 0 e «, Kstuen 1 *>3&¥Kfti 1 
0 9 fc Haw)^rife-c»)S"c* 4 . 

[0133] 

ttWC» »2E»*2 08±. 4fettJHM2 0 7±, &fc<ift2KAJf{imftl2 

0 6±C ^2KA«ffl#fflJf 2 0 5£rl£J8|-f4. H2KAIt{IM«2 0 514, UStJB 

n i omammm 1 o 9 1 h«<o*j6t«jk-c* 4 . 

[0134] 

ttvvf. ^2RAItfiWffi«2 0 5±«C, ff2Clll2 0 4»l£ltt«. SS2iEI*l2 
04<4, f«tffitfc^7^ , Jy^-y7 hfrjflwt, HM^SlO^lie^S 

1 o 4 1 mmoumx-BtfLX'* & . 

[0135] 

awe. i£2fefiJi2 0 4±(^ &2mwmm203*$m-h. w,2jmmrw 
m 2 o 3 ii. Uteris i oaia^fHSJi i o 9 fc mm^mx-m^x-^ 4 . 

[0136] 

«vvt. SI2AStfflM/I2 0 3±!;:, 82A»«SHMWB2 0 2£|R1W4. §52 A 

»flsi«fMB 2 o 2i4, rnmmm 1 ojaa«iRiin 1 o 9 1 Hao^-crajfrc* 4 . 

[0137] 
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zcnzoizix. m2aimmm2 3imm-h. 

m^x. m2cr>mwa2 3a$2A»omtM2 o 2±\z^mi izmm-h 

wimmmkm 202 ±.\zm& ix x tr - hu:«>fe. msam:^h z t. iz x ~> x 
b$x'$$>. %t=. %&4mmi 7*^-ifh-Ai wmmzffit&m&zii. m# 
Mf&ztitem (s> zwmomizmzwzoii. wnrtafts-*. z<?*k. mm 
(S) mmzkizx^xmmmm^i. 

[0138] 

ftfc . S 2 AStffltSmWf 2 O 2 £{£St LfcOfc . 2 fc{4*?»«B 1 7 U:?> 

*>. *BWEtTs m2mm2 0 4<7)£®zi&&itzit&m<&mzft'>xi>£\,\ 
m 2nm 204 cot&firMi . v-~ f zm-th zbizz^xftdzt s . 

[0139] 

«wc % %&#m 1 7 jtfc» 1 mm 1 6 sr^ts . m*ww±. *-*\ 

JUR1 7±K. £a¥il&JR10 9. ®1R*W1 08, SURAM»»ffiJB10 5. sg 
1 fEUfi 1 0 4 . » 1 AStH^ffiJI 10 3. ai«B 1 AlffljSNMM 1 0 2 SiOflDf T 

[0140] 

*lA«fl©W**l 0 2±{ciSHWll 3t»jS'ti. iSHJWl 3 (j, Hiijg 
S 1 Lfc*ffi"CTBSTS 6 . 
[0141] 

, $ 1 AltillMttl 1 0 2 tr&m LtKO-h , 2 1 3 Sr^jft Lfc<0*> „ 
£SfcffitT. gliEgJBl 0 4O^ffi^jg^$-ti-|.WtrS^fi : -5-CtJ:V\ mi 
££■1 0 4**hftftli. u— yh-A^SlH-iikti-jTffdikj^-CSi. 

[0142] 

sMW:i6tT. ^2ISiiS204. AtffgliEttff 1 04^Bi£*gJMfc3tf**JSHfcI 
SSff-Jtfciv^. .IO*§1^ »liE»H10 4OlSfifl:*5lctff3i:. m2IS»«2 0 
4^^ B a ^S^^(C^^l^--tVN-'7-^#<^SM|6]{CS>l»^. SS2iEgjf 2 0 
4 £ jfcfctgflfcS -fr* i fc Ln. 
liLh^J; 3 fc LT „ ff?gfegi&# 2 2 £M6Y& S . 
[0143] 

mwm3 ) 

2 7<7)-m\M®zm3iz9jk-t. ttmmm*2 7«. mmm 1 <ofpfifan$tt 1 5 1 

[0144] 

<r>m<mmmi 6. ffi#gjll8fc. S«2 6jLfc8WU:flHW2 1* { , «*J125£ 
[0145] 

a«2 4. a^a«2 6«i. mmiAtnmz. mx-nrnkommx-bz. m.24 

[0146] 

s« 2 4 <»% 1 Aftfffli^m^B 1 0 2 2 6 <rmm 2 1 ihioihbic 

«, &mzmtxu-vt'-&$:m<Kfrco&ftmtfBf8.ztixuxi>£\,\ wm2A<r> 

«ttfcw-u &oxvx'hhztfrh. #vt-x*-Yimiziimx'tih. mm 
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24. MfWfc2 6<r>m%te. fl-3flBHE»«*2 7«0Jf3j&«l. 2 

mmggfc&SJ;^ 0. 3mm-0. 9mm^glrtt*l.: U\ 
[0147] 

[0148] 
[0149] 

41\ m.24 (mZtfmUiO. 6mm) _bfc, ttlOffiWIl 6£#j£tS. £0 
fcS. S«2 4«CU-ift'-Al l^<^(7)^rt»* { ^§ilTV^*^4. $1*] 
»WP«Snfcffllfc»l<0flHIWI16t»rtW*. JWHWctt, »R2 4»JfilKKS^ 
EKU SfllAStfflOTttI 10 2 s *lAMfiWBill0 3. JRietMl 04, mi 
SASf H#ffi* 1 0 5 , m 1 Kftfl 10 8, jtti¥HBV 1 0 9 SrNI&mfl-f § . #»c0 

[0150] 

4fc. 3HR2 6 (WStfflUfcfO. 6mm) ±fc, AWB12 1 flW&ltt. 
JUJR, ifctt^MH*^* 1 ), JOMWlfcFW. J*K»ill*rC*ra 

fc ****** * y >7?-y v h &mwv 9 y yf-t&zt iz* otMti * . 

[0151] 

ftttfc, flHM*M3*ifcra2 4&tf^2 6*8*12 5 *ffl^T&!iD£irt* 

l±fclttil/C. ««24*fl!fW2 1±fc?WS-frtXtry3-hLfc<0%, 8J1H*® 
ftS-tikiv^. fSffiJ121±t^tt«tt^lS}li5&%-fc^iL. «Hi*MK2 
4fc?g*3-£*«ri:&t > #*. 
[0152] 

SriJ. fflK2 4Xtf»K2 6*«*3li:fcflL £W=J6tT. JISllEftl 1 04O£ffi 

£ rajt-Tl, i 1 1 J: otff 3 Z t 5 . 
ULhOj: ?i:LT, fiMfflfc&tt 2 7 * . 
[0153] 

2. t*fc%2ffl<Ofl!OTfcJ:oT^SW^i^«^0!*aW6. gf&BJB 

4oflHgieaa«*2 9<o-a5BfiiiH*04K^r. fit«t$ft2 9<4. mm 201* 

f6iE8*S*2 2 1 |a]«. tf-ffl^cov— ft*- A 1 1 <0JB»fc:J: ^TftMeiJW£#*r 
flg& 2 Jlft^Wffi $gieil«*T'S) * . 
[0154] 

mm&#2 914. g«2 4±(;:SU<0flNR116, S«2 8±{;:S&2<7)fi?#Jf 2 3 
*M U &** 2 5 *tf LT«* UrttfrC** . 
[0155] 

»8t2 8{4. Sfil4tH«ft:, i«B-cnfflR«fflE-C**. S&2 8K14. «itf. 
# y * h*f7^7rX,i'Wl/7.fy J ?>PMM A^OglBt . 2 I4#7 X * ffl 
^*<I £*<?#*. 
[0156] 

£K2 8«)£2K»J12 0 8fflJc7)^B{C{4. ffcBfcJSfctW— «ft-A*iKfc*><0* 
rtttWWtitftOvtfcJ:^. ^2 8^82^/12 O8(J0fcK#lIIcD«ffii4, T#f 
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ztfrt>. xvt-xi-hmiziimx'hz. tea. mL28<?>mzit. 

fi-2tf$8ieH$ft2 9cr)iP3aU . 2mmMfgbtc&£o . 0. 3mm~0. 9m 
m<?>$mftX'hhZktf#3. L\\ 
[0157] 

[01583 

fflmm®fo2 9<i. mzmw-th-mizk^xw&x'th. 

t-f. m.2 4 (mZtmUfO. 6mm)il:, ftltf)titf8116£)&£'t&. Z<7) 

a«2 4{cw-ifh'-Ai izm<K#>commm&ztix^hm-&iz^ %k 
mw&ztitMzm i mmm 1 e . jwmwch, s«2 4 £ jigsaw: 
issu ftiASMmtte 102. miA*HBi#Eiio3, ssueiuii 04, fti 

KMiM^-mm 1 0 5 . ftlK*f«108. &i!MHMK0 9&JIttfflS-f&. 
[0159] 

. jS&PfBSJf 1 0 9 L£<7>*> . -.fcgfcJE tT , ft 1 E8JI 1 0 4 <50-£® £ 
[0160] 

ifc. *8t2 8 (WS**Mitro. 6mm) _Lfc. ft2<0«««2 3 

mm&ztifMzm 2<rmm 2 3 * jflaw-s . mmza, mm2 8 Zfsm£&wz 

SXU ft2RftJ12 08. #ffiJf2 0 7. ft2£A5f§mttJB2 0 6. ft2RAItffl 
#ffi«205. ft2iaUU!204 s ft2AI«l#M203, ft2AAMttftV2 0 2 

2rra<xa*-rs . mnfmimit. mtmm 2 1 ®mx& s . 

[0161] 

fcfc, ft2A*f«mtt« 2 0 2*tfR Lit 0*>, £g£JStT, ft2i£S§;f2 0 4 c?) 
^ffi2:fe H B tffb$ii:SWLX^ff-3-CtJ:V^ ft2K»*2 0 4<0lififl:tt, 1^— ft* 
-A Zffltti Z t lz J; o T -5 i k tfX-Z h . 
[0162] 

«»C. SBlWflHMl 6*8JBLfcSK2 4i:»20flfflWi2 3*SJBtfca«2 8 
£t£f«2 5£fflWtS,!i9£fc-ti:&. UttWfcli. Mttffi (tt££51*3Mfctt8fJ]f 

) *£*MHMff«a »^ i <nmm 1 6 2 it\t% 2 <r>>mm 2 3 t\zm& ix.mm 

24km.28i®mZitX*V>3-hUz<0t>. ®18ZmL2itZkX\,\ m % ft 

i mmm 1 6 1 mm 2 ^mmm 2 3 ±fc**>«*tt*)«i]]t * ^-^»f? l . w®. 2 4 

fc*K2 8£*3t$tf*£ 
[0163] 

*£g£JStTft2fei§«2 0 4. AtWliBIWl0 4^iIf£ttfifcStf4 
«WIHklS*ffo'C*>J:v^ XWBHI2 2:Rtt^lAtcJ:>}. ft2l2H*2 0 

4 *3tfclS*ft*-B:* £ k Wftt U\ 
JJUKOi^fcLT, tflSf 2 9 ZWmX'Z h . 
[0164] 
(%mB5 ) 

mmm.5xn. mwmi. 2. 3. RV4xmwuc*%w<Mfflmmftcr>tm 
m.umiz^xmm-h. 

[0165] 

l*/W-*3 0fc, f3 2, &tf¥«ftU~ f3 2*»i5>aaf$il*U-irtf- 
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l«fll«116, SI2<9ffifgJl23) *ffll£&. «*UyX3 1tt, U— >ft*-Al 1 * 
flHMLtfc***-*. 
[0166] 

. WW -tt- 9 )V7- (P p (mW) ) b&V7—0))UTZfV7- ( P b (mW) ) 
[0167] 

w-w)i/-ft-A 1 1 <vm\zi. ^x%m^-?<^mfttcw&mmm-r . 

7- (P r (mW) ) tL, R±;n'<7-cDW— f t-A 1 ltrBMWiCfcfcioTftfe 

0 

[0168] 

miVVX3 l(7)g3P»NAa, U— tft*-A^,-KyhgS:0. 4/zm~0. 7,um 
<0«HrtfclBW*fci'!). 0. 5-1. l^KHrt (iOffiKUt, 0. 6-0. 9co 
®Hft) X'b&ZtWmU\ fh'-ixl l^feftti. 450nmtlT (iOtfi 
t<«i, 350nm~450nm(7)») i fcjflff* U\ flNR£Eg?6RO 

ill. 1 m/fK2 0m/#O£llrt (J: 9*f£L<&. 2m/#~l 5 m/#tf)EHl*| ) 
U*. 

[0169] 

Z-?OflHBl*«ifcflHB8EIHI#2 2 , fttflffffiglittfr 2 9 IZ&^X . SfS 1 coffifg 
■ 16<2«UTIE«*fTaiRlctt, W-ift'-Al 1 lEftll 0 4lc^*Hf 

s iMll 3£jgjiU:l'-lFt'-i>,l 1 {CioTSlfBiHl 0 4fcflHRfclM*f4. 

ftlKgll 0 4lcJ:oTR»S;h., JMHJIl afcjBtLTSfcP— tftf-Al 
lfcflWCfrS. »2<OflHMI2 3lC«LTe«*fT5Rfc:l4. ft'-Al i*>flu£ 
£312 IBS! 2 0 4 jgBfljf 1 3 , » 1 cofitfgJl 1 6 . WftfrftnM 1 7 £ £ 

aLfcl/— ft'-Al UCio-CfffgSriBlltS. S£fi. ^21SS«20 4<cJ:oTR 

mix, mvrnm 1 7 . 311 cotpga 1 e . atfagw 1 3 ^sslt s fci/— y t- 

[0170] 

Sr«. »R14, 3B56»(1JB2 0, 19, Atfl7fc, V— ft'-A 1 1 
[0171] 

££ttffitt. V— f t*-A 1 1 £ 0-P p ( mW) (DfflX-W-ymt. ( 1 - 7 ) ^ 
H^T"7-^ftO. 14 9/im (2T) *^0. 5 9 6/xm ( 8T) aT^V^MI 
ZrZimi. WSfS, m*Vkm&<ni;v?-*?AJ±4v?-*)VT&vA^-xmi£t 

zztizz^xnmit:. 

[0172] 
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tfz. iB4ttlHi. V— ft-Al i£0~P p (mw) mrvw-SSIU v-? 
£0. 149/<m (2T) 0. 6 7 1 ( 9T) OStfcH t^-^JCii^eSie 
»U 9T<t^*2Tii^t«*ai.fe«^9Tg^SOJS«* (JUT. mm*.* 

[0173] 

Cttftfeflttlilftii* Ftf-Al l£0~P p (mW) OUTCvW-^fS 
149Aim (2T) *>feO. 5 9 6/xm ( 8T) iT'^y^Afff-fc 

[0174] 

1 l£0~P p (mW) coraX'^V-^tSU -?-?J|0 . 149/im (2T)*^0. 
5 9 6Atm (8T) *T*)5V^#^£Ht^l^:/J3ii@E»U »S*i0ftl 0 

latsttsiiwaa. nxfwmni?t9-*94j*4 y^-^uri-y^^-xm^Ltz 

i oo Basra* u ttitffltiE«Lfc<i^i ooeisa«ftwiMia» a^w^'-y 

scaBtr^iBiift^s: i o omzmmmzimmifz®ntmsi. M/mass? 
t-zmmi. mwmcoiSvf-mtim-t&citizz^x. wzmimfftzwmbfz 

0 

[0175] 

(ISSM6 ) 

[0176] 

««t3 6<o*mt LT14. #yj&-jK*-h»»tflHHK. #5X*ISL Ai 2 o 3 ^o 
•fe? J'^IS. Si ^4MI3Mfflc&tiu C u90484R£K£J3n£ £ fc 4 

Hi. S«3 6±{CT^fl;«63 7 s 3Slia«SJl3 8. 3S2t£Hyf3 9„ _tgP««&4 0 ^ Ji 
tSWUraHST**. TSWS3 7, &lX±3sm&4 014, 31112803 8, Xtfl*J2 
IBM 3 9 t«8taairt-ifc«)tJBSf 4. 

[0177] 

m i leum 3 8 , mm 2 ibiii 3 9 maowant j: 0 -nmzz -> 
x mm t #A*n t <m?mtm:HiMaaz -mmx-h r> , tiftn t #ak« t <r> 
®xm&mzikthmmz mfomMzmmtz . m 1 issui 3 smmmmm 1 
1 sua 1 0 4 isiaoff n , m 2 ten* 3 9 <o« «<4iiitjB® 2 oss 2 ieuji 2 0 
4 1 nmntm&m^i £ fc 4 . 

[0178] 

J&11UW3 8. Stxm2teiifl39{4, ^ti-efUWfcWB 1 <0% 1 lEflffl 1 0 4 . a 

t^dtJBn 2 <om 2 s&m 20 At mmmx-m^x^ 4 . 

[0179] 

4fc. Tam©37» S^±g8mS4 0W4, Al, Au, Ag, Cu, Pt3ftf)iiMfc 

s v \\tmm&<7)nw$<?>tzMzw3. 1 o^^{iasoffi<7)7cs^»L^^TO^ffl 

V*4£ TSP«S3 7. &tf±S5«&4 0ii. Ar^ff^^t^l. 
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[0180] 

vsimmsmm4iiz. mm4 2Zftixmmm&m&$i8.4 7z*$m 
tz&mz. z<?)immmt&m4Mm4 7iz±'), r^w^3 7t±^w^4o^ 

5*U^-yf-4 4$r^-LT^$fll.. Sg 1 3 8 . &X/m2tmm3 90ffi 
«ftfcJ:*ffiK*<0«fl:t«aj't*feftfc, TSS«&3 7fc±S15«®4 0«>IHfc;W >yf- 

4 6HrLT«fit«E»4 3a^SftS. #AMS (SbffiifrfflB!) £ft6JRllBiM3 

HtT U<f -yf-4 6{±^< ) msrafcWWXfcWJDU *«/t/^*«Win«*l6» 

8fti> <t 5 \z-th . isAffi^^mhMifficR-t«^(^t s ttAim ± o 

«mwffifgteiis±^a4 7 wo^wi4 5«» H9£7)ieii • ?i 

[0181] 

ffiaEM38«9Nuna««d«9iBtttt«r al , mne^i38*^ a ^ 
^ogfittts: r cl , m2um3 9m^mco^mtami r a2 . «2eg«3 9 

3WMMB<0«^)ffla«*r e ,i:-r6. .I-IT. r el £ r c2 < r al < r a2 fe L<fir cl g 
«-c2<r a2 <r al t,L<«r c2 Sr cl <r al <r a2 t>L<{ir c2 Sr cl <r a2 <r al -C* 
§^fc{Cj:oT. miiB»«38fcm2lEliJ139c7)gtn:ffiW»^. r al +r a2 . r al + 
r c2 , r a2 + r el , &Vr cl + r e2 <04o<0^«,ffi(Cg^C#S. miil§]?>& 
SM£gfiif!l£2s4 3T*Tf k <k 0 , 4o«JW:4«!B, 2fic7)tflfi^ 

-soffits dt^r^ i.. 

[0182] 

;<7)«mWfffBIBfi^4 1 £ v h U 9xmz$,mLWtZ> Z b izX . H7 fcijrf 
i o **§*o«ftewraiBl§«tt4 8 zmti&l z t £ . * y -t/u 5 1 1 « 

s 8Mfw«fcmfcWtiifBiei§£tt4 1 kHafcoauswRjssfirv^. #*<o** 

5 1 /\<Ofit$fl<?Mi?£{;L V- Ftt4 9 . Rtft'-y 0 & *tl*tl-o&mth <I 
[0183] 

ft*. £tt£S5 3ii« «^Wffi$8IB^^ft48t. 7FP*ftffi0R5 2fcJ:-5T*J* 
8ft*. THU^}»eEI»5 2CJ:0, «WfflH8»MI*4 8<07-H«4 9, Stft' 
•yh||5 0A>'-5-ft-?ftfi5£8;ft &«<?>*V)*.)V5 l^tit^OiBfPS^fcfi^ ZtW 

ft*««ig»5 4 fc««wfc«ajW4i kfci 9 . «*mmmheiiik*4 s^cotsigofe 

[0184] 

wtk. sutw*fflv^*fMB* 8 \zmmizmm?& . 

tUMM] 
[0185] 

latefliTtt, m2(7M®imi&&2 2Z{mi. *ieftvio4att&fc. mm 
mmi 6<oimm^ -&vm*Wkz.m&t<r)W&*m«*z. mmzu. mum 
mi o 4<otmwm%&mi0)fflmi bz^tmmmmm 2<r)v>7)uztfmi. 

[0186] 

•fyrMt&T^XdizLxwkitz. t-r. mmi4ttx. u—fh'-Ai izm 

<fcAOW(I?20nm, h^-y^f-y^-O. 3 2jum ) #JBdc8ftJttf'J#-* 
(KS1 2 0mm, J?8 1 . 1mm) *LT, **>.-|?iJ;!r-;K* 

-hS8LL«^ SS2RfM2 08i:L-tAg-Pd-CuJl (58 : 80nm) , 
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207fcLTAl« : lOnra), £2KAS«li8m#Jf 2 0 6 1 IXZ n S- S 
i0 2 l : 22 nm. S i 0 2 : 20mo 1%) N £2EASflI!l#ffiJl 2 0 5 fc LT 
(Si 0 2 ) 20 (Cr 2 0 3 ) 30 (ZrO 2 ) 50 (mol%)l(I$:5nm), SI2iet§ 
i204tUGe !( BiSbTe 25 l (M* : 1 Onm) , 82ASt(!#OT2 0 3 fc 
LT (S i 0 2 ) 35 (Cr 2 0 3 ) 30 (Zr0 2 ) 35 (mo 1%) (J?S :5nm),I2 
AI«8mttJl2 0 2fc LTZnS-S i 0 2 Jf (ff$ :60nm, SiO 2 :20mol 

%) zm&.*«/9>)>rmzi:'>xn.MLtz. 

[0187] 

»2A«IMWfM!2 0 2±tJI|>MBafl:ttWJ||^»«L, *<0J:{3§g|*j?J| (U 
?20nm, b77^t 7 f0. 3 2jum) *W&LttWfefrJ!&X®tLm.%*k& 

£r,X. V— ft-ixl l^«<lg|*l7g^lBlOffl$gei6Ji{cjgfig$iuti¥$2 5^m 

[0188] 

ft^JBUB 1 7«iC, i§3&$lBSJl 1 0 9 i: LTT i 0 2 JI (/?$ : 2 0 n 
m) , SlSttJ1108fctTAg-Pd-Cu« : lOnm) . SfSlKA8t<I# 

ffi«105i:LT (SiO 2 ) 20 (Cr 2 O 3 ) 3 0 (ZrO 2 ) 50 (mol%)fl(Jf§: 1 
Onm) s ^lfeUll 0 4 (if$ : 6nm) s H 1 AStfflWB 1 1 0 3 1 L/C ( S i O 
2 ) 35 (Cr 2 0 3 ) 30 (Zr0 2 ) 35 (mo 1%) « (H$ :5nm). £ 1 AStiRftlttt 
ill 0 2t UZnS-S i 0 2 J1 (Jf£ : 4 Onm. S i 0 2 : 2 0mo 1 %) 

2_tfc§6*U ^'J^-^-h^-h (Sgl 20mm. Jl§65//m) £SHAf« 
0 2fc#»L[iniES-a-*ii:t:J:oT^-*tlliSJi*»J«Lfc<0^ Stttt* 

, m 2 tin 2 0 4, &tfsd i team io4* u~r t'-AX'&&itz-£& n»Htig* 

ff^Jt. ELbOJdfcl/C mil£«iill0 4WS^* 5 ^l.1S^-ty7-;P^i!^L/c 
[0189] 

> fh'-Al l<7)jfcftJi4 0 5nm. #?$|UyX3 1 AJ20 . 85. 8B£ 

^W>'r;kOlK«K{44. 9m/s, 9. 8m/s . M/l 9 . 7ra/s.if?-? 
gttO. 149umklfz. $tl. tim\t?)U-7lZimUz. 
[0190] 

tP8ie«ii*2 2<7)ss i totfffSii 1 6coig nmm 1 o 4<D*fflt . si <otif$g« 1 6 

IX) cOieH^fftt, SS3$J£#9. 8m/sOi§£ (2X) <Oi£$ift#tt&tfS#8l;i# 
#tt. ttSfttfl 9. 7m/s?)i§£ (4X) <0«»jftt«»ttOtSJK» (*1 ) {C^-f 

. le^fftt, at/»&»i«#ttKov^«, mmm^-y9-mtmmm^ 

•y 9 -mn&fi l **»«>*£li©. l %ULh 2 5K*Sl*>*attCX 2 %£LL 3 
[0191] 
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M n 
IN O , 


* 1 fasjitm 


1 xvo 
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1 - a 
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1 - b 
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1 - c 


G e 2 2 B i 2T625 
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O 


1 -d 


G e 2 2 S b 2 T e2s 
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O 
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1 - e 


Ge K B i SbTe 2S 


@ 


O 


O 


A 


1 - f 


G e nS n 36 i 2 T e 2 5 


0 


O 


O 


O 



[0192] 

ZCOm^ fflEIUl 0 4A>'Ge. Te. B i <7)3jx&£irtsi8r£?h&-t>TJl- 1 
-c.&tfGe. Sb. Te. B i 0>4JimiiftSl*&tV>&VyT)],l - eTkL IX 
T?)faf§&#14. 2XT'<OfEi^ffll&t/*£8S;i##tt. 4XT*<0##Jft;t«#tttf>£ 
T fcfc . ftSttO i/'-y -fit JfcBf&9 ^' -y ? Hit <7)H# 3 %*p i: & h 

MiBifcO. 51IW;U:£A/Cfc9. »liE«1104tiBi*l. OH^eLh* 

llElill 04*5Ge^ti^^y7;H-at(i. 1 XT^ia^^tt^+^TS) 

ofc. $£>(;:. SfSilfiSUfi 04^'B i £*3t$rvvfry7/n-bfttfi-d-ai, 4X 

[0193] 

EU:<0i£*j&»S>, £l£8JBl 0 4<0«fitt» Ge.Te, B i 0>3jaS£-Stf, *fc 
JiGe. Sb. Te. B i <04^££tf£fc##*Ui£fc#;fo!&»ofc. 
[0194] 

**J. »llE»JB104*«Ge. Sn. Te. B i <^4im^^V7)V\ - f Co 
WCi, 1 XTOfBH«#tt> 2XT'<OiBI§^tt&tf#£8U&#tt. 4XT'C0*#^ 

[fSM«] 
[0195] 

3BtW2Tt±. H2«0flHBiE8«*2 2£ft*U J&2£8H2 0 4*>WBi:. S2<0 
fit«/l2 3<?»«#tt. 2MflirS8li«»tti:tf)B8fljfcll^:. ^ftWfcti. 3S2I28 
12 0 4 (OWBtfUSrSflS 2 <Ofif$BJI 2 3 £*trflHRiftl£tt 2 2 m>T>\,*m. L . 
820tff^2 3 0fdJ§##tt. Atf*S»;l«#tt*«J£U:. 
[0196] 

<fc*>05*l*i» (S?20nm, h 5 -y ? tfyf-0 . 3 2jum) imftSflteKU;*-* 

(«g 1 20mm. JPS 1 . 1mm) fcJBSLfc. * l/C, 
-ha^±t. SS2RffJ1208i: LTAg-Pd-Cul : 80nm) . #SJ1 
2 0 7i:LTAl» (Jf$ : lOnm) . £2£AttflmCttJR2 0 6 fc LTZ n S- S 
i0 2 Jf (JfS : 22nm. S i 0 2 : 20mo 1%) . S2RA»flWiBJB 2 0 5 LT 
(S i 0 2 ) 20 (Cr 2 0 3 ) 30 (ZrOj) 50 (mol%)| : 5nm) . &2iei§ 
12 0 4 OS : 1 Onm) . gS2 ASttQftBJf 2 0 3 fc LT ( S i 0 2 ) 36 (C r 2 0 3 
) 30 (Zr0 2 ) 36 (mo \%)M (ii§ : 5nm) . SI2AttflMWB2 0 2 fc LT 
ZnS-Si0 2 l (g§ : 60nm. S i 0 2 : 20mo 1%) tm&A^-y 9 V V?fc 
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[0197] 

mz. m2*Mwmm20 2±izmmmmmmmi. *<r>±.izmm m 

?20nm. h7-/7V-vj-0. 3 2Atm) *»«Lfc3HR*36»Ji*T*tLlanE5«4 

«koT. U— fh'-Al lt*<*rta*qRl<0flHB116flBfc»jRSflfc«S2 5i«in 
«86*#»il7*#j*U:. 
[0198] 

alfi^Wi 1 7C0±(=, 5§&$f!gJl 1 0 9 i LTT i 0 2 a ( : 2 0 n 
m) . miRlt«108tLTAg-Pd-Cu« (9$ : lOnm) „ flUKAMtiMF 
Ell 0 5iLT (S i 0 2 ) 20 (Cr 2 0 3 ) 30 ( Z r 0 2 ) 60 ( m o 1 %) 1 (J?$ : 1 
Onm) . miieH«104i:L-CGe 22 Bi 2 Te 25 (WS : 6nm) . UlAJfflW 
E«10 3kLT (Si 0 2 ) 35 (Cr 2 O 3 ) 30 (Zr0 2 ) 35 (mo 1%) « (WS : 5 
nm) . miAltfflHM*®10 2tLTZnS-SiO 2 « (9$ : 40nm > S i 0 2 
: 20mo \%) fcJRfcXK? 9 U ^JtfcioTWfU:. ftftfc. ftJMHMftlflli 
t»lAIM»WfMil0 2±fclWiL, #U*-#*-hs^-b (Itgl 2 0mm, Jf 
$ 6 5 0 m ) £ Jf5 1 AttflffiKtMl 1 0 2 te*3» LHKStf* i k lei ^X^VtSSBM 

*1 3£^j£U:. 3S2tEfi«204, RWRl ££■ 1 0 4 - «ft*-AT 

[0199] 

«tt»2 2<0»2<0fllWH2 3OiB»«#1it, &tf*#«£«£tt*aiei,fc. Z\<T>t% 
. l/-fh'-Al ltDjfcgt£4 0 5nm, ttty}ls>X3 lOBBPRNAliO . 85, 
^fC0^y7 , ;KOtSl3ftS(44 . 9m/s, 9. 8m/s,&tfl9. 7m/s,M?-? 
UliO. 14 9/imfcU:. flHBIi^-7fcffi»l,fc. 

[0200] 

ffiflZiEg&ft 2 2<?M2<r)*mm 2 3 <T>%2Wm 20 4 m®t . ^2 Wffifgii 2 3 

ix) <7)imm?&. mm#9. 8m/ s co%& <2x> <Dieif^#tt&tf##su# 

#tt, ttSfttfl 9. 7m/sc7)*& (4X) («2) 
•y^-ffl<0H^2%5feH^)^«O, 2%Oh3%*}l<0^iA, 3%ia±<0*§£liX 

tu. 

[0201] 
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N o . 


$2K«iff*m 


1 XT'© 
Eli 




2 XVO 


4X7?© 

«*m ! 


2 - a 


S b 95 V s 


A 


O 


o 


o 


2-b 


S b bsM n 5 


A 


O 


o 


o 


2-c 


S b 95 G 3 5 


A 


o 


o 


o 


2-d 


S b 95 G & 5 


O 


o 


o 


o 


2- e 


S b 95 S e $ 


A 


o 


o 


o 


2- f 


S b fl5 A g 5 


A 


o 


o 


o 


2-g 


S b g g 1 n 5 


A 


o 


o 


o 


2-h 


S b 95 A u s 


A 


o 


o 


o 


2- i 


S b 7 s T e 20 G e 5 


O 


o 


o 


A 


2- j 


S b 7 sT e 2 i A g 2 1 n 2 


O 


o 


o 


A 


2-k 


G e a s B i 2 S b 2 T e 5 1 


O 


0 


o 


A 


2- 1 


G e aoS n S S b 4 T e si 


O 


o 


o 


A 


2-m 


Ge« 0 Pb 5 Sb 4 Te 5 i 


O 


o 


o 


A 


2- n 


S b 95 S i 5 


X 


A 


o 


o 



[0202] 

dog*. JB2fEIW204**. SbfcMl (fflU MlttV. Mn, Ga. Ge s S 
e, Ag, In, Sn, Te, Pb, B i RlfA u frt>MHtl&'J'-%< t t>-*0<7)7C3R ) 
*%t3^&Thh*tV-T)V2 - afrfc 2 -mTUU 1 XTOl5H«fftts 2 XT'COlfiH^ 

. »2KfW2 0 4#Ml£fc*fcVvfry:r/P2-n-Cli. 1 XT<0EM»#tt*« 
[0203] 

WlffiSkfrk. S2lE»*2 0 4tf>*ff5Mu SbkMl^tfik^ffiU^i:** 

imaa 

[0204] 

fSM093?tt, 02<oflHBiB8«tt2 2£fl5l!U fltlffifiWl 04<otfflfc, »1« 

^fc . ftftWIcfi: , « 1 CIIJI 1 0 4 *) fflltfmc h% 1 OflNM 1 6 £*tHMHEttJK 
#2 2Wxr^fWU *l<0flHMI16<0}i!**. IBft»«iA^.llHR. IE»*#tt 

[0205] 

<fctf>tf)3g|*i}8 (SJ2 0nm. h9<y?e?f-0. 3 2jum) aWKSSftteKUa-jK 

*- b>8 (BS1 20mm. jpg 1 . 1mm) SrfflKUc. *LT. 

-h£*±fc. ^2Rltffl208t LTAg-Pd-Cul (*$ : 80nm) , #9JH 
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20 7fcLTA 1 m (J»S : 1 Onm) . $ 2 KAAfflBICttfl 2 0 6 b LXZ n S- S 
i0 2 « (Jf£ : 2 2nm, S i 0 2 : 2 0mo 1%) , 3S2KA8tffl!lfWI2 0 5 fc LT 
(Si 0 2 ) 20 (Cr 2 0 3 ) 30 (ZrO z ) 60 (mo 1%) « (*$ : 5nm) . ®2ffiil 
«2 0 4i:LTGe 22 B i SbTe 25 Jf (JS3 : 1 Onm) , m2Attffl*fflil2 0 3 t 
UT (Si 0 2 ) 36 (Cr 2 O 3 ) 30 (ZrOj) 35 (mo 1%) « (J?S : 5nm) , 312 
Alt<llf8€frS2 0 2fc LTZnS-S i 0 2 « (Jf$ : 60nm, SiO 2 :20mol 
%) ^IWJCX^y^yy^fci-jTailLfc. 
[0206] 

S20nm, h77?e-yfO. 3 2jum) t£ALfcJffi**£4K#tU!IKd-t6 

ioT. U— Tt'-Al l*»<*|^*«»l<om«116«fc»jftSflfcW$25Atin 
*>3re#8Wl7£«&£U:. 
[0207] 

<eo?&, 3t*i»tll7<OJtC W&mmi0 9tlXTiO 2 m («S : 20 n 
m) . 3Sl£$t!l0 8fcLTAg-Pd-Cu« (ISilOnm). JBlRAIffflW 
fflll 05tLT (S i 0 2 ) 20 (Cr 2 0 3 ) 30 (Zr0 2 ) so (mo 1%) (JV3 : 1 
Onm) . S1EIM104 (JP$ : 6nm) . flf 1 AAtffiJIWI 1 O 3 i: LT (SiO 
,) 35 (Cr 2 0 3 ) 30 (Zr0 2 ) 35 (mo \%) « (Jf£ : 5nm) » * 1 ASfHltttt 
Jf 10 2fcLTZnS-SiO 2 JI (JfS :40nm, Si0 2 : 20mol%) £H&X 

A-'/^yy^ciotaiUc. fWiittli^suitlitftli o 

2±fcffiSL. ;tf'J t*v- 1- (Kgl 2 0mm, JIS6 5/xm) fc»lAStffl 

RC4M1 0 2fc*»LBre«**ii:teJ:oT%-«r«IMitW«Ufc«^ £5MK£ 
.W L-C»JHi$«fl:S-ii:S d fc J= J: , J¥£ 7 5»m<nmm 1 3£JlMLfc. *<oft 

, H2teii«2 04, msmnmmi 0 4Z^-vv-j*x&&&z#hw&teLn& 
ffojt. liihoj: a £ l-c , ft i imm i o 4 cottw^sajs^yr^^sBi ttz 

[0208] 

«tt*2 2iOSHOW«ll 6<0«[**. fSHSSSUiniSL Cftft#& WW*®*. 
fitfftttWJgLfc. l/-ft'-Al l<0$£{24 0 5nm, *fl$jUyX3 ICO 

liP&NAiiO. 8 5, ^■*W>7 , ;U0|iaatt4. 9m/s,£tf9. 8m/s. 
Wffr-^JHiO. l4 9jumi:Lfc. flMWi/;U-^fclE»tfc. 
[0209] 

&g#4. 9m/s«|^)iX$ (*3) fc, &tm&g* { 9. 8m/s^%^c0^* 
5r (*4) fc*T. Glftft«tt. ftl«Si*£«#ttl::ovvai» HtXmWvf 

^tmw&(r) : Jv?-mcom<2%*ffi<omi}i}o. 2X£Lt3x*»*>%au:A. 3 

[0210] 
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[H3] 



IN 0 . 


an le&stm 




$ y 21 l 
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-4 0 
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G e B i Je. 


-3 5 
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0 


O 
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G e 2 B i 2 T e $ 


-3 5 


1 0 0 0 0 


0 


O 


3-d 


G e 4 B i Je, 


-3 5 


1 0 0 0 0 


0 


O 


3- e 


G e 8 B i Je„ 


-3 5 


1 0 0 0 0 


0 


O 


3 - f 


G e 2 2 B i 2T 6 25 


-3 5 


1 00 00 


0 


O 


3-g 


Ge 3 iB i 2 T e 3 4 


-3 0 


1 0 0 0 0 


0 


O 


3- h 


G e 40 B i 2 T e 4 a 


- 3 0 


8 0 0 0 


0 


O 


3 - i 


G e 50 B i 2T e B3 


-3 0 


7 0 0 0 


0 


O 


3- j 


G e 6 0 B i 2 T e & a 


-3 0 


5 0 0 0 


0 


O 


3- k 


G e so B i zT e S3 


- 2 5 


3 0 0 0 


0 


O 


3- 1 


G e T e 


- 2 0 


10 0 0 


0 


O 


3 -m 


G e B i T e 4 


-4 0 


1 0 0 0 0 


A 


O 


3 - n 


G e B i 5 T e 4 


-3 5 


1 0 0 0 0 


O 


O 


3-o 


G e eoB i 3 T e es 


-3 0 


5 0 0 0 


O 


O 


3-p 


G e 60 B i s T e 63 


- 3 5 


5 0 0 0 


O 


O 


3 - q 


G e eoB i 7 T e 63 


-3 5 


5 0 0 0 


O 


O 


3 - r 


G e 60 B i 8 Te 8 3 


-4 0 


5 0 0 0 


A 


O 
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IiS4] 



N 0 . 


HI BUM 
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(a 0) 


tftUSL 
14 fig (0) 
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JO ■*= 


3-a 


B i 2 T e 3 


-3 5 


1 0 0 0 0 


0 


O 


3 - b 


G e B i 2 T e 4 


-3 0 


1 0 0 0 0 


0 


O 


3- c 


G e 2 B i 2 T e 6 


-3 0 


1 0 0 0 0 


0 


O 


3-d 


Ge 4 B i 2 T e 7 


-3 0 


1 0 0 0 0 


0 


O 


3-e 


Ge 8 B i 2 T e ii 


-3 0 


1 0000 


0 


O 


3- f 


G 6226 i 2T e 2 5 


-3 0 


1 0 0 0 0 


0 


O 


3-g 


G e 31 B i 2 T e 3^ 


- 2 5 


1 0 0 0 0 


0 


O 


3- h 


G e ^ o B i 2T e 43 


-2 5 


1 0 0 0 0 


0 


O 
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G e 50 B i 2T e 53 
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-2 5 
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- 2 0 
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0 


A 


3- 1 


G e T e 


- 1 5 


3 0 0 0 


0 


X 


3 -m 


G e B i T e 4 


-3 5 


1 0 0 0 0 


0 


O 


3- n 


G e B i 1. S T e 4 


- 3 0 


1 0 0 0 0 


0 


O 


3-o 


G e eoB i 3 T e 63 


- 2 5 


7 0 0 0 


0 


O 


3-p 


G e 60 B i 5 T e 6 3 


-3 0 


7 0 0 0 


0 


O 


3-q 


G e 60 B i 7T ees 


- 3 0 


7 0 0 0 


0 


O 


3 - r 


G e 60 B i eT e 6 3 


-3 5 


7 0 0 0 


0 


O 



[0212] 

iOSR. »lE«JBl04A«!i|j«Ge.Bi b Te3 t aT*Sfl. a, b#0<ag 
60. 1. 5§bS7<9&H£&$-9-V7VP3-bA>£3- j . Si;3-nH3-qT 
14. HiIS4 . 9m/s <mM.j£l<— V <r>i%-£Ti> . £&fflg 9 . 8m/s<7)SCi*^- h 

i o 4 <r)m&im%.im$ rx . u-h T<oieiiffi#tt#^F+#-e& & -r t a* 

hfr-otz. %t>\Z. -9-yr/U3-k, &1/3- 1T'«. Illiill 0 4<0tttfM3aaa« 
[0213] 

fcLh^&H*^. 0 4<0tm#, fflfi£^Ge a B i b Te 3ta T'^$^l»ii 

a. b#0<a;£60. 1. 5^b^l<?>mzhhZ.ttfft& L^Zttfhfrntz 

« 

immm) 
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[0214] 
[0215] 

ttmffl®i*2 2om i ?>mm \t><m\ mm i o 4o*mt . m i <?amm i 6 

eftft#& ftirafc»£«#ttOlHra»;:ovvc, «a^**4. 9m/ s 
COifr&mm («5) fc. &t/|gj£j£* { 9. 8m/s^)gjjl^ <H6) fc^. 

[0216] 
[£53 



No. 


g 1 tmm#® 


(d B) 


tm 




4- a 


B i 2 T e 3 


- 4 0 


X 


0 


4- b 


Q6o.sSno.sB i 2 T e 4 


-35 


0 


0 


4 - c 


Gei.sSno.eB i 2 T e s 


-35 


0 


0 


4-d 


6e 3 S n 6 i :T e ; 


- 3 5 


0 


0 


4 - e 


G e 7 S n B i 2 T e „ 


- 3 5 


0 


0 


4- f 


G 6 1 1. t S n 2, 5 B i 2 T e 2 5 


-35 


0 


0 


4-g 


G 6 it. 5S Hj. iB i 2 T e 3 4 


-3 0 


0 


0 


4- h 


G e 36 S n 6 B i 2 T e 43 


- 3 0 


0 


0 


4- i 


G e 43 S n 7 B i 2 T e j3 


-3 0 


0 


0 


4- j 


G©s2. sSn 7 . sB i iT 66j 


- 3 0 


0 


0 


4-k 


G e 70S n 10 B i 2 T e 6 3 


-2 5 


0 i 


0 


4- 1 


G e 0. «S n 0. 1 T e 


-2 0 


0 


0 


4 — m 


G e 0. s S n 0. sB i Te ( 


-4 0 


A 


0 


4- n 


G e 0 . sS n 0 . sB i ,. t Te, 


- 3 5 


O 


0 


4- o 


G e 82. s S n s B i a T e g 3 


- 3 0 


O 


0 


4-p 


Ge52.sSn7.tB i 5T e«j 


- 3 5 


O 


0 


4-q 


G e i2. ;S n 7. sB i iT e $3 


- 3 5 


O 


0 


4- r 


G e 82. sS n 7. sB i jT e 63 


-4 0 


A 


0 
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4- c 


G e 1. 6 S n 0. sB i 2T es 


-3 5 
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G e 3 S n B i 2 T e 7 


-3 5 
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4-e 


Ge 7 SnB i Je n 


-3 5 
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4- f 


G e t 0. 5 S n 2. 5 B I 2T e 25 


-3 5 
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4-g 


6e27, 6S n 3 . 5B i 2 T e 3 4 


- 3 0 
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0 


4-h 


Ge 3 &Sn&B i 2 Te 43 
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4- i 


G e 43S n 7 B i 2 T e 83 


-3 0 


O 


0 


4 - j 


Ge 82 . sSn 7 . bB i 2 T e 63 


-3 0 
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0 


4-k 


Q 6 70S n 10B i 2 T e a a 


-2 5 
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A 


4- 1 


Ge 0 . © S n 0. 1 T e 


- 2 0 
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A 


4 — m 


G e 0. b S n 0. 5 B i T e « 


-3 5 


O 


O 


4-n 


Geo, 5S no. sB i i.$Te« 


-3 5 


O 


O 


4-o 


G e s 2 . 5 S n 7 . 5B i 3 T e 63 


- 3 0 


O 


O 


4-p 


Ge52.5Sri7.sB i eT e 53 


-3 5 


O 


O 


4-q 


Q652.iSri7.sB i ?Te 6 3 


-3 5 


O 


O 


4- r 


Ge52.eSn7.5B 1 sT e63 


-3 5 


O 


O 



[0218] 

i^lSJR. g(liEflWl04*«ffljS5S(Ge-Sn).Bi b Te3».t«S*l. a, b 
* { 0<aS60, 1. 5gbg7cOEffl(C£>S1f>T^4-bj!r>fe4- j , mf4-nfr 
44-q-Ctt, «j&K4. 9m/scr>i&$mi<-hc?>ifr&-Ct>. HiUg9. 8m/s<7)« 

» 1 en 1 0 4 cottjHfcjM&wsrtrr . ©g&u- vx-^wimm^^^+^-c 

•It ofc. 
[0219] 

JS±<D8*0»&. S1E8JI1 0 4O#8#, £££ (Ge-Sn) s Bi b Te 3(a t 
ftSftS^-Ct. a. b#0<a£6(h 1. 5 £b£7<9&ffl{::&6£ fctfifi U> 

[0220] 
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[0221] 

mm] 

[0222] 

m2v>mmmi&fo22cr)micrM®mi 6izt5^x . mimmio4cr>tfmz. m 

^Ge a (Bi-Sb)tTe 3)a . ttdmf&£ ( G e -M 2 ) a (Bi-Sb) b Te 3 
+ a (fit. M2(±SnXl^Pb*^S(fixS^<fct-007C^) t^flS^tCO 
V^«*]KIM3t|5l«^®SSrff^^t;^>, |a]tt«C0<ag60. 1. 5gb^7?)$B 
HCft !» Z b tf#t U >£; tftgtftt Mifc. 

[0223] 

H2^)flH8E««*2 2<Oj|llflMW16t:*J^T, 3S1IE£§«1 0 4*>«flfc:, *fli£ 
*Ge a Sb b Te 8+ .4fcJ4aijy; (Ge-M2) 4 Sb k Te 3)J (fflU M2«iSn&tf 
Pb*^mm£^£<it>-oe07C§&) fc«3*i**afcr>wc, IBfeP! 3 RttDJt 
H^ffofci:;*, |Sl«{cO<ag60, 1. 5 ^ b^ 70KHK*6i fc * U>fc 

[HifipiJ] 
[0224] 

«fcW7Ttt. H2<0ffifiH£ll&*2 2£fl!|!U £2<9fi|fBJI2 3<7)3S2|£|fyi2 0 

SflPtttCJWIfcllKfc. AfW9tli, lll2E«W2 0 4O*m38*»fir*lll2WflMMi2 
3££trtif8feit$ft2 20^>ryl/£ft§¥U SS2<9tiffg«2 3tfffllS*, fei$»#& 

[0225] 

•V-yr^iJJHTOiafcL-CIBftLfc. M814fcl/C, V— tfh'-Al i*« 
<^^I(I§2 0nm, t>77;t7f0. 3 2jt/m) MR&<t*lfc>K'J*--2K 
(ffiSl 20mm, flt $ 1 . 1mm) tflgUfe, *LT. *tf>5i?'J;*-!X* 
-hfflEJifc, *2Eat*2 0 8fcl/CAg-Pd-Cufl| : 8 0 nm) . #ffiJl 
207fcLTAlJf (Jg§ : lOnm) , S52RAS«m#«2 0 6 fc IXZ n S- S 
i0 2 « : 22nm, S i 0 2 : 20mo \%) , 3l2KAttM#BJ12 0 5 fc IT 
(SiO,) 20 (Cr 2 O 3 ) 30 (ZrO 2 ) 50 (mo 1%) » (H3 :5nm), H2IE£§ 
1204 (Jf£ : lOnm) s f!2A3tlB»fflJ12 0 3 fc LT ( S i 0 2 ) 35 (Cr 2 0 3 
) 30 (Zr0 2 ) 35 (mo 1%) J§ (US :5nm), g5 2 A9flBPl#J12 0 2 fc IT 
ZnS-SiOjf (lp£ :60nm. S i 0 2 : 2 0mo 1%) ? ? 'J 

izx^xmrnuz. 

[0226] 

Sfi2AStffi!li8«#JB2 0 2±K^I4S*fttiffiIi£&ftiU *co±iz%m M 
?20nra, h77?t7f0. 3 2/xm> *»J«Lfc»R**»*^a»LliMES-e:& 

i^>T. U— Ftf-Al lSrS<^l*I»*<Slc7>Hfgll6ffiI{Cjgfi£$^Ip$2 5)um 
0>#¥a«Bl7*»j*Us. 
[0227] 

7C0±C, i§j§^tie»l 0 9fcLTTi 02S (Jf$ : 20n 
m) , miBUItm 1 0 8 fc UAg-Pd-Cui (J?$ :10nm), IfSlEtAtJffil-ft 
EiI10 5fcLT (SiO,) 20 (Cr 2 O 3 ) 30 (ZrO 2 ) 60 (mo 1 %) M (J93 : 1 
Onm), 3SlKiiJil04fcLTGe 22 Bi 2 Te 25 « (I?:6nm), SfSlAStfflS 
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#ffi«10 3£LT (Si 0 2 ) 35 (Cr 2 O 3 ) 30 (Zr0 2 ) 36 (mo 1%) « (Jf£ : 
5nm) , ftlAftffflfttfrJRl 0 2t LTZnS-S i0 2 M OS : 40nm s S i 
0 2 : 20mo 1%) SrJf&XK-y *y y^ffi^J: ->T«J1U:. fi&fC St^SSS-ffctt 
«S-»lAStil^«f*«l 0 2±{C^*L, --Ky^-^-h^-h (ESI 2 0mm 
, J¥§6 5jum) 5r^lAStfim«frll 0 2{c?&«Ltl]!|S$-li-S^ 1 !:{cJ:oT%-^Sa 

mVBl3iBJ8.lt:. *<T>\k. 82ie£iJf 2 04. a^»llE«110 4*W— ft*- 
[0228] 

«S«t2 2««2Wfl!fMI2 3<^te*. !E£ft$&;llil&. IBiifitfFtt. &tf*#J&;t 
BSPgNAJiO. 8 5 . 83^^KO-9->'7 , ;1/«?5|8jSS«4 . 9m/s,&tf9. 8m/s N 
[0229] 

flMGttttfr 2 2^2 Offifgfl 2 3 <T>% 2 Cttl 2 0 4 i , 2 Otif fgJI 2 3 

i!JS*«4. 9m/scr)^-o^S: (*7) RVmm#9 . 8m/s^<0MS 
£ (*8) IBtMRfftt. &tf#£$;i&#ttKoivm, iKlKOy'-y^ 

-fit«CBS^)> J ^-ffl<0ll^2%*Sf«0^{iO. 2K«J:3**»0*£ttA. 3 

[0230] 
[«73 



No. 




(d B) 


14116(0) 


ten 




5 - a 


S b so T e 4sQ e b 


-3 0 


4 0 0 0 


o 


o 


5-b 


SbeoT e 3 eGes 


-3 5 


5 0 0 0 


o 


o 


5- c 


S b 70 T e 2 sG e 5 


-3 5 


5 0 0 0 


o 


o 


5-d 


SbeoT e isG e » 


-3 5 


5 0 0 0 


o 


o 


5- e 


S bggT e S G e s 


-3 5 


5 0 0 0 


o 


o 


5- f 


S b 95 G e B 


- 3 5 


5 00 0 


o 


o 
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N o. 


£2 15 tiff *m 


(d B) 


tt«B(lsl) 


ffiH 




5- a 


SbsoTe 4 sGe s 


- 2 5 


6 0 0 0 


O 


O 


5-b 


SbioTejtGej 


-3 0 


7 0 0 0 


O 


O 


5- c 


S b7oT e 25G e 5 


- 3 0 


7 0 0 0 


O 


O 


5-d 


SbaoTeuGe s 


-3 0 


7 0 0 0 


O 


O 


5-e 


S b 90 T e sG e b 


- 3 0 


7 0 0 0 


O 


O 


5- f 


S b esG e 5 


-3 0 


7 0 0 0 


O 


O 



[0232] 

Zff^Sk. S2IE»B2O4jMHl£5J:Sb 1 Ml 100 . 1 (flU MlliTefttfGe*»4> 

m/sflSMB&P- tftOgUfSJIUtttt]. ISiiflM. ft 
[0233] 

*7t, M 1 tfT e , GeTftl>%&JaW:, V, Mn, Ga x Se, Ag. In, Sn 
. Pb s Bi, AuTftStffi*»2IB^2 04fcfflV^^ICfc|iiato)tS«* f f»4>*l 

[0234] 

imm 

[0235] 

Wt«7i:H«W*ffiK:J:'), 02<Dffi$Bfefi$#2 2£fHKU SS2 
Officii 2 3 OSS 2 ieUJI 2 0 4 Wfffi t . SS 2 <7)fif*BJl 2 3 <9iH*¥, 0 

sc. isftftfftt. iswflisai«»tttwi!MRsiPK3t. 

[0236] 

fpgi en«tt 2 2 <m 2 <7m®m 2 3 2 lenjg 204 otm t . is 2 onron 2 3 
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m^tz. mmuts m 1 eim 1 0 4 omsa^sn 1 mmm 1 6 5r^tfffl?6iBiis 

[0264] 

WrMmTVi. 0 t,z LTWaU:. *1\ £«14fcLT, V— ft'-Al l 

(Ilffil2 0min. W- § 1 . 1mm) fcfflSU:. -£LT, ^Otf'J*-** 
-h**±fc, H2Rlt«2 08t LTAg-Pd-CuJf (If$ :80nm), #ffi« 
2 0 7 fc LTA 1 J§ (JP3 : lOnm) , £2KAMflg*«ftJ|2 0 6 k IXZ n S - S 
i0 2 l (JS£ :22nm, S i 0 2 : 2 0mo 1%) . 92KAttfl!WI 2 0 5 t IT 
(Si O z ) 20 (Cr 2 0 3 ) 30 (Zr0 2 ) so (mo 1%) JI (Jf£ :5nm), £2Gtt 
I2 04t LTGe 22 B i SbTe 25 l («£ : 1 Onm) x g52Attffl#ffl*2 0 3 t 
LT (S i0 2 ) 35 (Cr 2 0 3 ) 30 ( Z r 0 2 ) 35 ( mo 1 %) M (WS :5nm) > S2 
Alt{lli#t;«l2 0 2 2: LTZnS-S i0 2 JI (JfS : 60nm, S i 0 2 : 2 0mo 1 
%) £lf&x^>*yy^£fcJ:oTSlU:. 
[0265] 

mz, m2x%mnnm2 0 2±.izmim{m®mmi. *<7>±.izmm m 

§20nnu hy-yft-yJ-O. 3 2>um) £»jSLfc^£jW«-£T*»LliMEStf* 

i^T, u-ytr-Ai i&m<%mi)micowmi6mizmf8.iztuzmz2 5um 

[0266] 

MS¥*Kii7<o±fc:, m&mmmmi 0 9tiTTio 2 « ops : 20 n 

m) . SllK*tJI10 8fcLTAg-Pd-CuJf (ffS : lOnm) . »1RA#«# 
ffill 0 5tLT (S i 0 2 ) 20 (Cr 2 0 3 ) 30 (Zr0 2 ) 60 (mo 1%) « (Jf$ : 1 
Onm), ft 1 EMI 0 4fc l/TGe 22 B i 2 Te 25 Jl. 35 1 AflttlffiM 1 O 3 1 L 
T (S i0 2 ) 35 (Cr 2 0 3 ) 30 (Zr0 2 ) 35 (mo 1%) M (J5£ : 5nm) . Si A 
WH8W*110 2i:l,TZnS-SiO|JI (Jf$ : 4 0 nm, S i 0 2 : 2 Omo 1 % 

) frjf&x/^y^iSfcj^-cw* uc. asmc. ne^MHR-fkttwinr^ jb 1 Aatflasi 

«*1102±K»SL, jKU*-#*-hS^-h (Igl2 0mm. H$6 5jum) £ 
» 1 A*ffl0i#lttl 1 O 2 {c®*LHH£$-*l> i t lz£ -5T%-«r«B«^»*Ufc<0% 
. ««l*Sll«LT«li»**'(l:S**ii:K:J:-9T. ff S 7 5 ju mOiWIH 1 3 

fc. S2ie#iii204, at^»iiE«wio4few-ire-^-c«iiwts-fr6tj 

WHfclSfcfr o . ja±o J: 3{cl/C. SI Ettl l 0 4 ^JOTtfJWriSHftO'* 
[0267] 
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HSP&NAliO. 85. W&tynV>r>V<rtmmt4. 9m/s,&tf9. 8m/ S> 
14 9jumfcL£. ttz. ffitoif'll'-T'lZimUz. 

[0268] 

<m%m* am*®*.®®.. iei*«#tt, Rxsmzmmf&mmgiz^x . n 

3&g#4. 9m/s<7*t§^Oifi£3l£ (^17) fc, &ltf£82Jg#9. 8 m/ s <7)*§£<7)|g 

us- (^is) t^. tenuis, Rvmmmf&iz^xte. mm^j 

■y f-mtHtMkW -x ?-fficOH#2 %*jS^^(iO, 2 %1XL 3 %*)10i§£liA 
. 3%Ja±^^«x,!:L^ Q 

[0269] 

[*17] 



an* 

No. 


$ 1 a&mmm 

(nm) 


mam 

(d B) 


14*1(0) 


Kit 




9- a 


1 2 


-4 0 


3 0 0 0 


X 


o 


9-b 


1 0 


- 4 0 


5 0 0 0 


X 


o 


9- c 


9 


- 3 5 


8 0 0 0 


O 


o 


9-d 


8 


-3 0 


1 0 0 0 0 


O 


o 


9 - e 


6 


- 3 0 


1 0 0 0 0 


O 


o 


9 - f 


4 


- 3 0 


1 0 0 0 0 


O 


o 



[0270] 
[«U8] 



No. 


* 1 1Sftjf HBP 

(nm) 


(d B) 




eft 




9- a 


1 2 


-3 5 


1 0 0 0 0 


o 


o 


9-b 


1 0 


-3 5 


1 0 0 0 0 


o 


o 


9- c 


9 


-3 0 


1 0 0 0 0 


o 


o 


9-d 


8 


-3 0 


1 0 0 0 0 


o 


o 


9 - e 


6 


-3 0 


1 0 0 0 0 


o 


o 


9- f 


4 


-2 5 


1 0000 


o 


o 



[0271] 

- e „ RX/9 - f "Cti, $£3?K4 . 9m/sOfflaSi^-htf>i§-£T'k, &9K9 . 8m 
S^jai.ftff'tt^jffT^&^fc^i?*^^. ^liaiifll 0 4c7)^Jp*«9nm < l: 



(52) 



#K§2004-310992(P2004- 



[0272] 
[0273] 

*»0!l4"Cti. H20ffi$gE£Ktt2 2£f&KU »20WWB2 3<0»2lEflW2 
i«#ttl:<OBMS*iKfc. Mfamzli, §1 2 f E&1 2 0 4 <0KJ?^^r 6 8$ 2 OtltfSfl 

2 3$r^tHt^fen^2 2myT)\,zmi, m2ff)mm23m^m. smwz 

[0274] 

<fcfttfMKrt» (^20nm, h7-y?t7f0. 3 2^m) *gg«S*ut*y*-# 
(figl 2 0mnK Jf$ 1 . 1mm) fcfflSUt. *l/C, *<7);K',l#-sK* 
-hSS±(C. ^2RltJ12 08t LTAg-Pd-CuJI (W£ :80nm), #BJf 
207fcLTAlJI (JPS : lOnm) . H2£A8«8mttJl2 0 6 t LTZ n S- S 
iO ? l (J?S : 22nm, S i 0 2 : 20mo 1%) „ fS2RA«fflWffili2 0 5 UT 
(S i 0 2 ) 20 (Cr 2 0 3 ) 30 (Z r0 2 ) 60 (mo \ %) Jf (H? :5nm), 82128 
«204fcLTGe 22 B i SbTe 25 Jf» ^AttllPf-ffiJf 2 0 3t L"C ( S i 0 2 ) 35 
(Cr 2 O 3 ) 30 (Zr0 2 ) 35 (mo 1%) 1 (ffS : 5nm) , $2Aatffi@Kttfl2 
02t LTZnS-S i 0 2 J1 (£$ : 60nm, S i 0 2 : 2 0mo 1%) imtWtv 

[0275] 

<MC. »2A»«J»«fMi2 0 2±t«W8«fl:tt«B*a«Ls *<0±fc*rt« (» 

ioT, U-ift'-Al l*SK*rtfl|**»l<0fl|«116B!lfc:»jSSilfcJPS2 5ium 
[0276] 

1 7<0±t=. i§$«ISJI 1 0 9 fc LTT i 0 2 « (JPS : 2 0 n 
m) . ^lKSt«108fcL-CAg-Pd-Cufl (SS : lOnm) . IBlRAWfflW 
fill 05 btX (S i 0 2 ) 20 (Cr 2 0 3 ) 30 (Zr0 2 ) 50 (mo 1%) 1 (J?£ : 1 
Onm) , milBli«104tLTGe 22 Bi 2 Te 25 a («£ : 6nm) s fflAMfli 
#H«103tLT (Si0 2 ) as (Cr,Oj) 30 (Zr0 2 ) 35 (mo 1%) Jg (JIS : 
5nm), miAttfflimfami 02i;UZnS-S i0 2 Jl (f$:40nm. Si 
0 2 : 2 0mo 1%) £Ji»:X"?.y 9 V Vf&SZi. oTSBU:. fcttfc, £tttt9fctt 
«U&*»lA«lffl»«fWil0 2±fc:i6flfL. ^'J^-^-K^-h (I@12 0mm 
, fS65^m) *$lAfttmftJfl 0 2tc^LHH6$*l»^fc^J:-5T%- : 5rffi 

mil 3t»*ufc. *<oa, m2ienii204, mmummi 04*w~ rt*- 

[0277] 

^{*2 2<0aJ2<&flHW2 3tf>iH*Sk £&**SUIiBL CSfittHL 
»#tt£»gLfc. dcoi:#, U~ifh'-Al 1 <0ifcg(i4 0 5 nm, *tf|juyX3 1 <0 
BHPftNAtlO. 85. W&#f<r>*r>7)V<nmmiA. 9m/s.M9. 8m/s, 

[0278] 
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flH8ffi»K*2 2<?>&2(7)iffim23cr)m2tmm20 4comBt, m2coffiffl92 3 

SSSaM . 9 m/ s O^cOifemSr ( * 1 9 ) (C, at/*S3£g* J 9 . 8m/s 

US: (212 0) fc*t. fcfc. IEii«#tt» at^&»i«#tt(covvaj. ftgfr^^* 

, 3%Oh^)^WxtL/L% 
[0279] 
[*19] 



fit* 

No. 


(nm) 


(d B) 


ttttdal) 






1 0- a 


1 6 


-4 0 


3 0 00 


X 


0 


1 0-b 


1 5 


-3 5 


5 0 0 0 


0 


0 


1 0- c 


1 2 


-3 5 


8 0 0 0 


0 


0 


1 0-d 


9 


-3 0 


1 00 00 


0 


0 


1 0- e 


7 


-3 0 


1 0 0 0 0 


0 


0 


1 0 - f 


6 


- 3 0 


1 0 0 0 0 


0 


0 


1 0-g 


5 


-2 5 


1 0 0 0 0 


0 


0 



[0280] 
[«20] 



N 0. 


£2 IE fit B IS! J? 

( n m) 


(d B) 


ttll&Ual) 






1 0-a 


1 6 


-3 5 


5 0 0 0 


0 


0 


1 0-b 


1 5 


-3 0 


7 0 0 0 


0 


0 


1 0 -c 


1 2 


-3 0 


1 0 0 0 0 


0 


0 


1 0 - d 


9 


-3 0 


1 0 0 0 0 


0 


0 


1 0 - e 


7 


-2 5 


1 0 0 0 0 


0 


0 


1 0- f 


6 


-2 5 


1 0 0 0 0 


0 


0 


1 0- g 


5 


-2 0 


1 0 0 0 0 


0 


X 



[0281] 

•TOSH, m2mm2 0 4<r>fSm-¥. 6nmHl5nm«ffl:fe|,^7;H0 
"b. 10-c, 10-d. 10-e, atflO-fC(i, «5SK4. 9m/s<Dffi!|Ei* 

mm&&. atm*»i«#tt3&«affT*6ifc*»*>4»ofc. at, 

ffS2£«W2 0 4tf>BUWl 5nmJ:"9J?V^yr;HO-aT(i, IS 2 !Bi§Jf 2 0 40 
fcfc. ®2fESiB204OStJi[*<6nmi>)»^-9->7 , ;H0-gTti, SS2f£tiJf2 0 
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ZZkithfr^fc. 
[0282] 

&±<?mkfrt>. £2£gfl2 0 4O||gVU. 6 nm^A, 1 5 nmtfOEBtJ)*.! 

imam] 

[0283] 
[0284] 

<tc£><7)%ftffi (&£4 0nnu f77^7fO. 3 4 4/*m ) jWBfcSJfctoifJ;*- 
#*-h»K (fiSl 2 0mnu IPSO. 6mm) £JJJSL£. *LT\ 

H2KttJ1208£: LTAg-Pd-CuJf (Jf§ : 80nm) . #ffl 
M201k L/C A lJf (J?3 : lOnm) . S52KAS«S#:12 0 6 1 l/CZ n S - 
Si0 2 Jl (US :22nm, Si Oj : 20mo 1%) , *2KAJHUM2 0 5 1 L 
T (S iO,) 20 (Cr 2 0 3 ) 3 0 (Zr0 2 ) 50 (mo 1%) J| ()i§ : 5nm) . H2fE 
111 2 04tl-TGe 22 B i SbTe^ $ 2 AftffflWffl* 2 0 3 1 LT ( S i 0 2 ) , 
6 (Cr 2 O 3 ) 30 (Zr 0 2 ) 35 (mo 1 %) Jf (J*3 : 5nm) , SS2Alt««ft/f 2 
02b LTZnS-S i 0 2 /f (Jf§ : 60nnu S i 0 2 : 20mo \%) £Ji&XK«y 

[0285] 

*fc, »R24i:UT. U—ifh'-Al 1 fc*< fc*>tf>*rtil (S§40nm. 
?tr>y^-0. 344^m) h»g (iSgl 2 0 mm, IPS 0 

. 58mm) S-fflSU:. •?• LT\ -eo^'J^-tf *- hfflJLh^. ^ 1 AltiT^l^f 
102tLTZnS-SiO 2 Ji («£ : 40nm s S i 0 2 : 2 Omo 1 %) , mi Alt 
d#WH03fcLT (Si 0 2 ) 35 (Cr 2 O 3 ) 30 (Zr0 2 ) 35 (mol%)Jf (JI3 
: 5nm) . 351 121111 0 4 fc l/CGe„ B i 2 Te 25 )l. * 1 RAStOWWJf 1 0 5 
fcl/C (S i 0 2 ) 20 (Cr 2 0 3 ) 30 (ZrO 2 ) 50 (molJ{)l(|?: lOnm) s 
mi RUM 1 08fcLTAg-Pd-Cu)f (W§ : 1 Onm) . j&MtNBJf 1 09 k 
LTTi02Jf (J*3 : 20nm) fcJB8^t**"J V^ffiteioTSWU:. 
[0286] 

*^>a. »Hl^tt«B*«WIBMil 0 9±fclWiL. *&2 80Sil2AS«l!* 
mm 2 0 2 £jgj§$ffflgJf 10 9 (38* LPES-tirS £ fc Hi -sT%-$:fflfl&Ji ( W £ 

2 0/xm) zmtftiKvh. mw&zmMLxmmmtzitzzkizji^x . gf#«2 

5*tfrLT«R24i:aHR28*«aiS-frfc. ftftC. $2ffil§Jg204. AMR 1 Gift 
11 0 4<0^jB*eftftS*6tB»HkIg*ffr>fc. 
[0287] 

ioT. ffiMJffr 2 9 OSS 1 OfflRTO 1 6 . fttfS 2 ?>ff$fiJf 2 3 05ffi£*. I2H» 
[0288] 

l^-iff-Al lcO^±4 0 5nm, ft1faVVX3 1 WUBPStN A&±0 . 
6 5. iffl©^<WXrA^M»aLKti8. 6m/s,&#17. 2m/s, 
0. 2 94j^mtU. ifc. fll«tt*OU-7lcE»Lfc. 
[0289] 

.TOlS*. fUfeflJl 2&1/HSS0U 3fcH«fc. miteiill 0 4cOKJlA<9nmtlT 
<tt§£, AV»2iE«JB^)BUf* t 6nm3&»4,l 5nmT*4«*lC. m 1 «9tffOT 1 6 , 

m %mmm 2 9 *<i# hutz . 
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[0290] 

mimit^mmmi 5tz&^x. ^ i awm^h® 103. miRxstmrnmi 0 

5, 352A3«WfflJf 203. &tfm2KA*Hll#iBJ12 0 5fr\ Ga 2 0,, SnOj, 
ZrO,, Hf0 2> Nb 2 (V Ta 2 0 6s Si0 2 . Cr 2 0 3 . Al 2 0 3s Ti0 2 , Zn 
O, Zr-N, Hf-N, Nb-N> Ta-N, Si-N. Cr-N. Ge-N, Al- 
N x Ge-Si-N, Ge-Cr-N, YF 3s LaF 3 , CeF 3 , GdF 3 , Dy F 3 , 
E r F 3 , Y b F 3n CRVZ n Sfrt>Mlitlh'J?%< b £>-o££tfJ»££OVVCi>, PJ 

[HM»] 

[0291] 
[0292] 

^>7-;WitiTOJ: 3 tLTSitt*:. . mm 1 4 1 LT . U— f t'-A 1 1 
<£tf><9§!?|*|» (^20nm, b^-y^-y^O. 3 2,um) *^fig$il^'J^-4f 
*-bS« (it@ 1 2 0mm, JfSl. 1mm) $rffl;tU:. -?-L"C. -eotf'Jrt-tf* 
-hSRJtfc, gS4R*f/f4 0 8klTAg-Pd-CuJI (ij$ :80nra), #B5JI 
4 0 7fcLTAlJl («§ : lOnm) . S§4£A3«fl;#:;i4 0 6 1 IXZ n S- S 
i0 2 Jf (Jf$ : 22nnu S i 0 2 : 2 0mo 1%) s 3l4£ASt»?Wf4 0 5 k IX 

(S i 0 2 ) 20 (C r 2 0 3 ) 30 (Z r0 2 ) 50 (mo 1%) Jf (Jg§ : 5nm) , 84121* 
«404kLTGe 22 B i SbTe J5 l (J*3 : 1 2nm) . S?4AS«l#ffi»4 0 3 k 
IT (S iOj) 36 (C r 2 0 3 ) 30 (ZrOi) 35 (mo \ %) Jf :5nm),S4 
AStillM*®4 02ttTZnS-S i 0 2 JI (lf§ : 60nm. S i 0 2 : 20mo 1 

%) mKwvrvyrmizx-yxmmiti. 

[0293] 

?20nra, b^-y^e-yf-O. 3 2/zm) &»*tfcaHR*3&»*-*TaHtUIIHKS*ft 

x^x. u— rt-Ai i*w<*rt»*qiii^)fliwii6ffli(c»j«s*ifcipsio/im 

<^#&t/§2 0£JBj£U:. 
[0294] 

ft¥#Bt»2 0?)±£, 83jgj&$flgjl30 9t LTTi0 2 Jf (ffS : 2 
Onm) x 3l3KS*Jf 3 0 8tL-CAg-Pd-Cu/f (JJS : 1 Onm) , m3£Att 
H#ffiJI30 5kLT (SiO z ) 20 (Cr 2 O 3 ) 30 (ZrO z ) 50 (mol%)l (H§ 
: lOnm) . 3*31211/13 04 t lTGe 20 B i 2 Te 23 )f (Jjt$ : 6nm) , SS3A 
«ffl»iBJB3 0 3ktT (Si 0 2 ) 35 (Cr 2 O 3 ) 30 (ZrO,),j (mo IX) 1 (» 
?:5nm). SiS3Alt{lll8mttJf 3 0 2k IXZ n S-S i 0 2 /f («$ :40nm, 
Si0 2 : 2 0mo 1%) *md&J*v 9 V V^ffitCjoTa/fU:. 
[0295] 

«t. S3Alt{ll^«*il3 0 2±^|-^®ftttfflll$-^iL, *W±tC*rt3l (8 
?20nm, b7-y?e-yf-0. 3 2/zm) ^jSL^SSc^^T^LEHE?-*!. 

«toT, I/— ytr-Al ltil<*i*«*«»l<DflHOTl6flB(c*jRSiifcffS10jum 

[0296] 

*?»llll9»iC. SS2ii3®PISgJf2 0 9£LTTiO2Ji (JP3 : 2 
Onm) , H2KI*iI2 0 8i: LTAg-Pd-Cuf (JIS : 1 Onm) , SI2KA8* 
OMI 2 0 5iLT (Si 0 2 ) 20 (Cr 2 O 3 ) 30 (ZrO 2 ) 50 (mo \ %)f§ (JtS 
: lOnm) , W.2tmM2 0 4 t LTG e 30 B i 2 Te 33 ® (ff$ : 5nm) , §S2A 
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8«WffiJI2 0 3i:LT (Si0 2 ) 35 (Cr 2 O 3 ) 30 (Zr0 2 ) 35 (mo (J? 
§:5nm), 82AltffllI8mttJf 2 0 2t LXZ nS-S i 0 2 ® (if£ :40nm, 
S i 0 2 : 2 0 m o 1 % ) Srll&X^'-y ? U > ^ftfcj: XftM Ltz. 
[0297] 

<«;:, ^2Ait®iiM*ii2 0 2±(c^iinifl:ttfflit^M^t. *<7)±tzmm m 

J: oT , I/— Ft*- A 1 1 £3*<lg|*|??i#gS 1 m®m 1 6ffltaftSS*lfcW3 l 0 u m 
[0298] 

JB^KItl 7<0±C, »MWHW1 0 9fcLTTiO 2 Jf (f$: 20n 
m) . SglRStJf 1 08t LTAg-Pd-Cuf (IS: lOnm), ^1RAW{IS# 
B«l 0 5i:L-C (S i 0 2 ) 20 (Cr 2 0 3 ) 30 (Zr0 2 ) 60 (mo 1%) Jg (flt$ : 1 
Onm) , miie»«l 04 J; UTGe 40 B i 2 Te 43 ® (Jf$ : 4nm) . SSlASflffl 
JNRAi 1 0 3 1 LX (S i 0 2 ) 35 (Cr 2 0 3 ) 30 (Zr 0 2 ) 36 (mo 1%) « : 
5nm) , mASfHiHMWBl0 2i:LTZnS-SiO 2 Ji (ff? : 4 Onm, Si 
0 2 : 2 0mo 1%) *MKXMvfV>i'm£X*>XWIlt:. 
[0299] 

ftf*K, 9t^«ftfflMB*IBlA»I^S«fMil0 2±t^*L. iJ?U;&-jK*-h 
x-h (ISl2 0mm t Jf$6 0^m) fcfSlAWMOTfMl 0 2fcW*UIICS-£ 

iot, £§7 0jum<938BJ|Jgi 3trJMtLfe. SS4tBii/l4 04 , S531EH/1 

304, 3S2f£UUf 204, ai^«liEfi«l 045:, flRXl^— 

Lfc. 
[0300] 

■I<9h£, U-ftT-Al lCOlfcftkl:4 0 5nm, *ffl|l^X3 1 ^SP^N AliO . 8 
5, a9S^fWyr;WOlRjtjeti4 . 9m/ s (1X) , R1/9. 8m/ s (2X) , ft 

[0301] 

"COEIMHWL 2XT^##&;i&#te«&£ («2 1 ) Egft 

[0302] 
[*21] 





Eftlltm 


mm 

( n m) 


1 Xf© 

Kit 


2 Xtfl) 


K1 ffifll 


G e 40 B i 2 T e 43 


4 


O 


O 


S2KE1 


G e 30 B i 2 T e 33 


5 


O 


o 


ff3Gftl 


G 6 20B i 2~T e 23 


6 


O 


o 


*4Eil 


G e 22 B i S b T e 2 s 


1 2 


O 


o 



[0303] 
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imm 

[0304] 

mmmi 8xit. 06<om^fi<rtp8fEii$tt4 1 £8jtu ^macoEPjuicisfflS! 

[0305] 

ffl£36fcLT. *®£gfl^IU:S iS«£?iMIU ^±tCTa«S3 7 i: LT 
Pt£ffi«l Ojumx 1 OumTMZO. l//m. W, 1 ISfiJf 3 8 1 LT G e 22 B i 2 T 
e 25 $rtea5//mX5//mTff$0. ljt/nu SI2iEUUf3 9fc LTSb 70 Te 25 Ge 5 
SrM«5^mX5)uniT'Jf^0. l,unu ±gWS4 0 1 LTP 1 5-115/iinX 5jtzm 

±.®m®4 0£A u V- KHSrtf >r < >7L. EPM4 2 £:frLTm^Wif#MS£ 

mm 7zwmmwtmi&ib4 uzmmtt:. zcDmsmmtimm^.mw.4 7iz* o 
ix. $4>t. mimm3 8Rif%2mm3 9cott%mz£&mm<7)3ziti>K tsp« 

S3 7 i:±gM4 0VmzA4 -y*4 6ZftlX®tiiZtlt:&iM%.%4 3tCj;oT«! 
[0306] 

zzx\ mnmm ss^m^T^aesox:. g^tiarr.^ii 7o-c. fent^ 

Ht^til OOnsTfcl.. m2ieii®3 9iOiJL^T n2 (i5 5 0X:. IS&fEBKT 
,,122 0 OX!, fe B B ffft;^rat l2 ti5 0nsT*)^„ §^>(C. JS1 ££V3 8## B B B «ffiT 
Wfifiiffl r a , (4 5 O O a . tSfiffl-CttttiiiiK r c , U: 1 O ftT'$> 9 . Sfl 2 3 9 A 
JtfflT'?)£l)tffir a2 li8 0 OQ. 1$il> g ttXcr>&i)imr c2 lZ2 OQXhh. 
[0307] 

» i imm 3 8 2 am 3 9 # 3&?Hnffi«KB 1 <n t % . Tg&m® 3 7 1 ± 

SPlffi40^rat, m9<Dim%iB50 11Z&WX I cl = 5mA. t cl =l 50nsOm 

wwx*miiztz?>* miimia3 8n&mmm^%imizmzifi: (vxr 
. «®2t-ts) . ^l^t^, "Fawffi3 7fc±anifi4o<orat:, H9^ia 

SWffi5 0 2liZH^X I e2 = 1 OmA. t c2 = 1 0 0 n s<^m^AVPX£EMlJL/ti:.r -5 
, m2ieil®3 9^*W B ®fflA^^ B B B ffl(clK^L/i (fclT. «JB31:-t&) . 
#3Sl?)fc£. TgflflSI3 7 fc±gHfl$i4 O^fac H9<7)fEfM^503(Ci3^TI c2 
=10mA. t cl = l 50ns<7)?ffi/'m>XZWtolt:bZ*>> SIlfEtiJf 3 8&tfH2 
IBill3 9*^{^ B B B Wffl*^fe B B B fflt|E^L/i (JUT, tfB4ki-&) . 
[0308] 

as: . si i iebji 3 8 wf% 2 iesji 3 9 tmz&^xm.mm<F8im,4 <r>t%, 

TaWS3 7fc_fcJMW4 0<0iafc, 09^ieil&®5O4tfc^-CI al = 2OmA. I 
c! =10mA. t c2 =100nsO«oS>'^X5:EpjDLitfcC^. S&llEliJf 3 8<o;*a^ 
^& B B B ffl*^# B B B f^fflCIB»^ («ffi3) . ttz. «B4«)i:*. TBWfi3 7t±»« 
fiHO^Hfc. 09WlElijS^5O5t*>U-CI a2 =l 5mA. t a2 = 5 0 n s^mS^ 
^XSrffijDtfeti^), 82lS^il3 9c7)^fe B B B ffi*^# B B B MffitCi|S^Lit (#gg2 ) 
. ifc. tt«40>fc&. Tg&m€§3 7fc±g|5«®4 0<7)Ht, 09Offl*aBP5 0 6fc*J 
WCI al = 20mA. t al = 5 0ns<3TOtt/W*£8!inLfci:£$. »lfE»B3 8a 
lX*2IB«JB3 9*%fc:|gfiffi36»«NfiflffiWI^Lfc («ffll ) . 
[0309] 

S&fc. «®2tL<titt©3£7)fc#. @9Oie^jSSe5 0 3tCiJV>T I c2 = l OmA 
, t el =l 50ns^«^\VPX$rEpjpUci:C^). £ 1 IE&JB 3 8&tfSB 2iE£J| 3 9 

imzmm®ti^m3&£$mLtz («®4) . *fc. «BB2tL<ti«»3^*. 

19<7)M£SS!^5 07fci3lvC I al = 20mA. I c j=10mA. t cl = 150ns, t 
a , = 5 0 n s <T)%^j SrEpjDUrfcCl^SSl IE!** 3 8 &t/Sjl 2 EHJf 3 9 t 
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&£Mtifrt>1t£mmzti®lt: (4KJB1 ) . *fc. *t<B2?)k£, 0 9 olefins 0 8 
fcfcWC I al = 2 0mA, I c2 =10mA, t c2 =100ns, t al = 5 0 n sCO^.^ 

ivx tma Lfct £ h . as i lane 3 8 ^jms* 6#Afltt£«& l . ss 2 teiui 3 9 

£*fl4M*6ttM(c£9L& (#1113 > . 4fc. tttt3«>k*. H9*)IEttS3B5 0 
9£fcVvC I a2 = 1 5mA. I c , = 5mA s t c ,= 150ns, t, 2 =50ns«tS[^ 
A-^WJDUfcki*. ^HEIiyi3 8*^f B «ffl*^fe H B B fflt!|ES;L. £2fSSiJl3 9 

tmmfrt>mmizm ttz <«jb2) . 

[0310] 

2i£Si 3 9 ^-enwisisffiffl t k (ntsrvsm^mssft^i ztttxz 

, («JB1 :^llSli»3 8k^2l^l3 9*^fc^ B s B «ffl, tt!B2 :»1 

GIW3 8«<KiAffiT«2|gttV3 9^MUIffi. «B3 :*lEM384%Mffli? 
«2fgftJI39*<tih!MI. #<B4 :ffl£IMi38kll2GIMi3 9«^(ClSftffi) £H 

[0311] 

^Wt^*flH8£»Jiftk-t<o«3i*t6{i. JBlOfilfgJf, atf»20fWWj&*, 
*fc*v4Btsu- hTcoS#mi.^1tkffiu|KjMU-hTc7)fe^ : ??14^Mi:t. J.o 
SlfF^^0i5LS^^^tttg^^Sfflf8ie»^*<1#^ii|.k^d^S^*L. 

mtLx^mxhh. 

[0312] 

[Hi 3 *%wnmnfflm*ffiiKfflmmmz^xmm&nH%z**-^ 
mm 

E0 

[03] ^«ON««fllOT**i.fciWI@^ftfcov^lf^o^*^-»Br 

an 

[063 *fKBaflNREMHEffc. &l^«^ffi|gieilS4IIStov^fl}*<0-g|5S-^i 
Wfc^-f0 

[07 3 *%wn*®m<r>mmftmmi&mz'?\ ^xm^-^^^mz^tm 
[ 08 3 *minm§mfflm$m#k ^comm^^xrMz^ ^x ®i$.cr>-®zm; 
tfiiiz^tm 

[093 *ffflpmsmMfflsx#08s» ■ m&wzw&D-mz*tm 

[010] 4. 7GB/DVD-RAMtoV^T®««<0— MSr^-ggBffflS 
[0313] 

1. 14. 24, 26, 28, 36 W8L 

2 AftMQftJf 

3 AStffllftfflJf 

4 tens 

5 RA*fHI#B5Jf 

6 RMimmmm 

7 jEfilRMiEJB 

8 RltS 
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9, 25 mm 
io 

1 1 U— (f t'-A 

12, 1 5. 22. 27, 29, 34 tit«§&tt 

13 mm 

16 ftlOflHB* 

17, 19, 2 0 Jfc^Wl 

18, 21 flt$g» 

23 %2mm 

3 0 xeyh';^-^ 

3 1 W^VX 

3 2 r 
3 3 

35 eafg&ss 

3 7 T^«© 

38, 104 mumm 

39, 2 04 82KttJf 

4 0 ±g)5ms 

4 1.48 ttSWffifRIBii&tt 
4 2 EnJnSK 

43, 5 6 jststanjets 

4 4.46 ;W «yf- 
4 5, 5 5 ^/^SjS 

47 vsmmsssffiz&a. 

4 9 V- FH 

5 0 b'-y Ml 
5 1 

52 Tvuztmm 

5 3 msb 

54 tmm 

102 8lAftHBISSmiWl 

103 8llAStlB!l#fflJf 

105 misujummm 

108 SllfcftJf 

109 S3S$MS« 

20 2 m2A%®IM#f9 
20 3 3S2A*HB!l#ffi« 

205 m2KA%mmm 

20 6 IS2£AWfl«mftJl 

207, 407 #mm 

208 m2Rtt» 

209 m2M&mm&® 

30 2 flKAMMfMi 
30 3 SPBAtWftfflil 

304 m3tmm 

30 5 m3A8«#ffijf 

308 8S3Rlt« 

30 9 SI3j§i&*P^l 

40 2 SMAttHSTOM 

403 SfS4ASffl!l#ffi/f 
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404 m4sSMM 

405 m4Kmmmm 

40 6 «4KAItimMcl 

40 8 m4&m 

501, 502, 503, 504, 505, 508, 509 iSifi&JB 

506. 507 mmm 



[H2] 



♦ ? 
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(51) Int. CI . 7 



F I 



(##) 



Gl IB 


7/24 


534L 


Gl 1 B 


7/24 


534M 


Gl IB 


7/24 


534N 


Gl IB 


7/24 


535H 


Gl 1 B 


7/24 


538A 


Gl IB 


7/26 


531 


B4 1M 


5/26 


X 



mmm m # 

immmxmn i o o emm mmmm&m 

Ff-M^m 2H111 EA04 EA23 EA36 EA39 FA02 FA11 FA12 FA21 FA25 FA26 

FA28 FB05 FB06 FB07 FB09 FB10 FB12 FB15 FB16 FB17 

FB21 FB30 GA03 

5D029 JA01 JB13 JB18 JB35 LA13 LA14 LA15 LA16 LA17 LB11 
MA01 

5D121 AA01 EE03 EE14 



